Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



i 



LECTURES 



ON 



ANATOMY. 



« 

• 



4 

■ 

r 



LECTURES 



ON 



ANATOMY 



INTERSPERSED WITH PRACTICAL REMARK& 



VOL. IV. 



Bv B. B. COOPER, F.R.S.,, 

■raoBON or ovt's aotPiTAfc, iiBctvrbb on anatomt, 

kc 1(0. tte. 



LONDON: 

umBHAN. nmn, ormb, brown and orbin, patkhnostir rows 

8. UIOHLBT, PLKRT 8TRKIT; AND TBI MSDICAIi 

BOOKSBLLRRS IN IiONDON, mfBhOf 

AND IDINBUROH. 

183S. 



BOSTON MEDICAL LIBRARY 

III TUB 

FRANCIS A. COUNTWAY 

LIBRARY OF MEDICINE 



r. WARR, PRD^B, 
%*» Um Mt$U»M, MUO«ll> MM»>. 



PREFACE. 



In offering this my Fourth and last Volume to the 
Public^ I complete the series of my Anatomical 
Lectures; and trust that I have fulfilled the in- 
tentions which I proposed in the Preface to my 
First Volume. 

From the very flattering manner in which the 
preceding Three Volumes have been reviewed by 
the periodical press, and from the readiness with 
which the pupils, not only of my own, but of other 
classes, have adopted my general classification and 
mode of anatomical instruction as their guide, I 
cannot but indulge a sanguine expectation, that the 
Work may be found useful, not only to the Student, 
but to the Profession at large. 



Nkw Stisbt; 
October, 1832. 
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DESCRIPTIVE ANATOMY OF THE 

ARTERIES. 



LECTURE XXVI. 



DBSCBIPTIVB ANATOMT OF THE ARTERIES. 

. « • 

1 HC principle which I have adopted in the foUoiviDg de- 
scription of the arteries, I have taken from the example of 
my friend Mr. Joshua Brookes, as it possesses considerable 
advtotage in assisting the memory of the stadent. 

It is to consider the two principal arteries arising from the 
heart, as arterial trunks. The branches immediately given 
off from the systemic trunk, are named arteries, and num- 
bered in the order of their succession. The branches from 
arteries, are named rami; branches from rami, ramuli; 
branches from ramuli, ramusculi ; branches from ramusculi, 
ramifications; and their ultimate terminations, distributions. 

Before we commence a description of the anatomy of the 
arteries, it will be necessary again to take a view of the 
precise situation of the heart within the thorax, in order 
that its position in relation to the large arteries arising from- 
it may be clearly understood. 

The heart is placed obliquely within the chest ; its base 
being opposite to the fourth dorsal vertebra, partly resting 
upon the diaphragm ; while its apex is directed obliquely 
downwards, forwardsr, and to die left, towards the interspace 
of Ae fifth and sixth ribs. With regard to the ventricles and 
auricles, — those of the right side are placed most anteriorly, 
and form the acute edge ; while the left auricle and ventricle 
form the obtuse edge, and posterior part of the heart 

Tbe PULMOMART ARTERIAL TRUNK — already described with 
the organization of the lungs (^Vide Vol. III. p. 186), is the 
first vessel seen in the natural position of the heart ; arising 
from die upper and anterior part of the base of the right 
ventricle, where it conceals the origin of the aorta. 

B 2 



4 DESCRIPTIVE ANATOMY OF THE ARTERIES. 

The AORTA — ^the main trunk of the systemic distribution, 
arises from the base of the left ventricle, and immediately 
takes its course obliquely upwards, and to the right ; and, 
like the pulmonary, appears to be directed, so as to con- 
vey the current of the blood in the direction of the 
contractile forces of their respective ventricles. 

The origin of the aorta b opposite to the fourth dorsal 
vertebra, its termination at the junction of the fourth with 
the fifth lumbar vertebra ; in this extent it takes a curved 
course, and is divided into an ascending, transverse, and 
descending portion. 

The ASCENDING AORTA-— Commences from the upper and 
fore part of the left ventricle^ rather to the left of the fourth 
dorsal vertebra, and extends upwards and obliquely to the 
right, in the direction of the long axis of the heart, as high 
as the upper edge of the third dorsal vertebra, where it 
terminates in the commencement of the arch. In this 
course it is first covered by the pulmonary artery, which 
arises immediately in front of it ; above which is a small 
space, still within the pericardium; on emerging from the- 
pericardium, it takes its course between the pulmonary 
artery on the left, and the superior cava on the right ; while 
the right branch of the pulmonary artery is behind it. This 
portion of the aorta is visible on opening the cavity of the 
chest, having nothing in front of it, excepting the contents of 
the anterior mediastinum, which separates it from the second 
bone of the sternum. The aorta is connected with the 
heart in the following manner : — Externally, by a continu- 
ation of the pericardium; secondly, by its fibrous coat, 
which is not a continuation of the muscular fibres of the 
heart, but commences abruptly by three semilunar folds, 
which are attached to the fleshy fibres of the ventricle; 
thirdly, by the internal lining membrane of the ventricle, 
which is continued into the ascending aorta, forming at its 
commencement three semilunar valves. The opening of the 
aorta from the ventricle is of a triangular figure, and con- 
tracted, but almost immediately enlarges, forming three 
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pouches corresponding to each valve^ which are termed the 
sinuses of Morgagni. These pouches are not produced by 
the pressure of the column of regurgitating blood, but are 
natural formations tending to facilitate the propulsion of the 
blood in the systole of the heart, being surrounded by the 
muscular fibres of the ventricle itself, which partly overlap 
them where they are exterior to the semilunar valves. 

The only branches which are given off by the ascending 
aorta are, the coronary or cardiac arteries, whose office it is 
to supply the heart itself with blood. They are two in 
number, and are distinguished from each other by their 
course. 

(1.) Arteria coronaria dextra vel anterior — is sent 
off from the ascending aorta, immediately above the free 
edge of the semilunar valve, which faces somewhat di*- 
agonaliy towards the right side. It immediately after its 
origin takes its course downwards and forwards, in front 
of that portion of the aorta which is deen anteriorly before 
it is crossed by the pulmonary arterial trunk ; it then passes 
in a tortuous manner in the fissure between the right auricle 
and ventricle, where it divides itself into three principal rami, 
•—a superior, an inferior, and a posterior. 

(a.) Ramus superior — passes in a course between the 
auricle and ventricle, along the base of the latter, ai'ound 
which it passes until it meets a similar branch from the 
left coronary artery. In this course it distributes several 
ramifications, some of which pass upward and backward 
to the right auricle, and others downward and forward to 
the parietes of the right ventricle. 

(b.) Ramus inferior — is directed forwards and down- 
wards, along the thin edge of the right ventricle, as far as 
the apex of the heart, where it anastomoses with die left 
coronary artery, dividing in its passage into several anterior 
end posterior ramifications, to supply the corresponding 
surfaces of the ventricles and septum cordis. 

(o.) Ramus posterior — passes backwards and down- 
wards to supply the back part of the right ventricle and 
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septum cordis^ and anastomosefl/Iike the inferior branch, at 
the apex. 

(2.) Arteria caronaria sinistra vel posterior — ^is smaller 
than the right, it arises immediately above the iBoatlng 
edge of the most anterior of the semilunar valves; but, 
like die right, is placed rather transyersely, being in- 
clined to the left, to take its course between the pulmonary 
artery and left auricle, by the apex of which it is partly 
concealed. It soon divides into two rami, a superior and an 
inferior. 

(a.) Ramus superior — stakes its course backwards, in the 
groove between the left auricle and ventricle, sending off 
numerous ramifications superiorly and inferiorly to supply 
each of these cavities, and terminates by anastomosing with 
the superior branch of the right coronary artery. By this 
anastomosis, the arteries form a complete line of separation 
between Ae auricles and ventricles. 

(b.) ttamus inferior— descending along the septum cordis 
anteriorly, sends numerous ramifications into the substance 
of both ventricles, as well as to the fleshy partition between 
tbem ; and terminates at the apex, by freely anastomosing^ 
with the right coronary artery. 

The ultimate termination of the coronary arteries may be 
considered to be m the fleshy fasciculi of the heart ; but 
they also frequently anastomose with the phrenic, internal 
mammary, and bronchial vessels. 

At the third dorsal vertebra, where it has already been said 
that the ascending aorta terminates, there the arch of that 
vessel begins, — which has now to be described^ 

The ARCH OF THE AORTA-^extcnds from the right of the 
upper part of the third dorsal, to the left of the same bone ; in 
its course it first passes upwards, backwards, and to the left, 
as high as the second dorsal vertebra, which it crosses, being 
placed in front of the trachea; where, having gained its 
vertex, it is continued downwards and backwards, between 
the vertebrae and left lung, to arrive at the left side of the 
third dorsal vertebra, where the arch is completed. It is to 
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be observed, therefore, tbat the ardi is not placed trans* 
versely, bat is directed from before to behind, from right to 
led, and from above to below. To facilitate a more accurate 
description of the relative position of the ardi of the aorta, 
it* may be divided into its ti^t anterior, its middle, and its 
left posterior thirds. 

The righf anterior third of ike arc&— is tbat portion 
between the ascending aorta and the arteria innominatal 

The middle third — where it crosses theseccmd dorsal ver* 
tebra, resting upon the trachea just above its division ; and 

The left posterior Mtrii— where it reaches from the left of 
the second to the lower edge of the third dorsal vertebra. 

Ead) tyf these parts has some important anatomical points 
connected with it 

The right anterior third, instead df continuing in the direc- 
tion of the ascending aorta, namely, in that of the axis of 
the heart, is directed backwards and to the left; it passes in 
front oi the ri^t bronchus, is placed between die trachea 
and descending vena cava, and has connected with it the left 
Tcna innominata, wUch ir just above it It is about opposite 
to the junedon of the cartilage of the second rib widi the 
first two bones of the st^nunu 

The middle third, as has been before said, rests upon the 
trachea, opposite the second dorsal vertebra. It may be 
comprehended between the arteria innonouinata and the left 
subclavian ; the left vena innominata runs immediately above 
It; and just where the middle becomes connected withthe 
descending portion of the arch, the ductus arteriosus con- 
nects it with the pulmonary arterial trunk. 

lie inferior third, as it lies upon the left side of the bodies 
of the second and third dorsal vertebrse, which are fiequently 
indented by the pressure of this vessel, has, to the right, 
die oesophagus, and more posteriorly, the thoracic duct; 
while imme(hately behind it, is the recurrent laryngeal branch 
of the par vagum — ^the par vagum being placed in front 
The concavity of the arch of the aorta is directed down- 
wards and to the left; and within its parabolic curve it 
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encloses several important t>rgans : first is seen the pokno^ 
nary trunk, and its two arteries; behind th^n, the left 
bronchus, the oesophagus, the thoracic duot, and the left 
pneomogastric nerve, with its recurrent branch, besides some 
small dark coloured glands surrounding the bronchi. 
. The arteries given off from the convexity of the middle 
third of the arch of the aorta are usually three in number, 
and are destined to supply the neck, head, upper extremities, 
and part of the chest 

These acre tdenominated the arteria innominata, the left 
carotid, and the left subclavian arteries. 

(3.) Arteria innominata — arises from the junction of die 
anterior with the middle third of the arch, being, therefore, 
from the most anterior portion of the aorta, and opposite to 
the junction of the cartilage of the second rib to the ster- 
num; from thence it extends upwards, obliquely, to the 
right, as high as the sterno clavicular articulation, where it 
divides into the right common carotid and right subclavian 
vessels. 

In this course the arteria innominata is bounded in Jroni 
by the sternum, sterno hyoideus and sterbo thyroideus mus^ 
des, and vena innommata ; behind, by the trachea and longus 
colli muscle; the latter, however, is separated from the 
vessel by a considerable quantity of cellular membrane. 

The arteria innominata, from its commencement to its 
division, does not usually give off any branches ; but some- 
times a small vessel arises from it, whidi passes upwards, in 
front of die trachea, to be distributed to the thyroid gland, 
and has been described as the middle thyroid artery. 

The origin of the left common carotid artery should next 
be examined, as it arises within the thorax from the arch of 
the aorta; and is not placed under the same circumstances 
as the right until it has reached the left sterno clavicular 
articulation ; the point corresponding with the commencement 
of the right common carotid. 

(4.) The arteria carotidis communis sinistra — arises from 
the arch of the aorta, on a plane posterior to the arteria 
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innominata^ aod forms very nearly a right angle with the 
arch, passing upwards, with a slight obliquity to the left, as 
high as the stemo clavicular articulation, where it is placed 
under precisely the same circumstances as the right carotid. 
By the extent of its thoracic portion it is longer than the 
right, but is somewhat smaller; and, in this situation, is 
bounded in front by the sternum, by the remains of the 
thymus gland, and crossed by the vena innommata: it runs 
upwards on the left side of the trachea, to which it is nearly 
parallel, but partly covers it, as well as the thoracic duct 
and oesophagus; then emerging from the chest, it corres- 
ponds to the right vessel: from hence, therefore^ one des- 
cription answers for both arteries. 

(4.) The arieruB carotides communes — from the sterno 
clavicular articulations, diverge, as they pass upwards and 
backwards, to reach the upper edge of the thyroid cartilage, 
where they each divide into an external and an internal 
coToti^ ramus. This division most frequently takes place on 
a'plane with the lower edge of the third cervical vertebra. 
In this course ihey are placed under different circumstances 
as regards their relative position with neighbouring parts, 
being at their commencement deeply seated, covered by the 
platysma myoides, stemo cleido mastoideus, sterno hyoideus, 
stemo thyroideus, and omo hyoideus muscles; but when 
they reach as high as the .cricoid cartilage they become 
superficial, in consequence of the direction the sterno cleido 
mastoidei piuscles take upwards aod'backwards to gain theif 
insertion ; so that frojn this point to their termination, the 
common carotid* arteries* are lying in a hollow between the 
inner, edge of the steriio cleido mastoidei and larynx, and 
are bnl;^ covered by the platysma myoides, fascia of the 
neck|. and superficial veins and ner\ es. 

Atiheir commencement, the common carotids correspond 
posteriorly to the bodies of the cervical vertebrce; but above, 
to their transverse processes : they first re^t upon the longus 
colli muscle, and as they ascend, upon the rectus capitis 
anticus major ; they each cross in front of the inferior thy- 
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roideal ramulus, the reourrent branch of the par vagom 
and the sympathetic nerve. The common carotid arteries 
are enclosed in a sheath of fascia, and are accompanied by 
the internal jugular vein, which is on their outer side, and 
by the pneumogastric nerve, which runs between the artery 
and vein. Exterior to the sheath, and in front, the descending 
branch of the Ungual nerve may be seen, being placed to its 
CNiter or mastoid side above, i^d to its inner or tracheal side 
below ; forming, in this course, junctions with the cervical 
nerves. 

The common carotid arteries, as has been before men- 
tioned, diverge, as they pass from below upwards, to an 
extent depending more or less upon the size of the trachea 
and larynx ; they do not give off any branches prior to their 
division into an external and internal carotid, opposite to the 
upper edge of the thyroid cartilage. 

I shall now, contrary to the plan usually followed by 
anatomical writers, describe. that portion of the left sub* 
clavian artery which is placed within the cayity of the chest, 
instead of first tracing the numerous ramuli of the exter- 
nal and internal carotids, as I shall then have completed the 
account of the origin of the vessels from the arch of the aorta 

(5.) Arteria subclavia sinistra — like the left common 
carotid, arises from the arch of the aorta, vrithin the thorax, 
but posterior to it, being separated from the arch just at the 
junction of the middle with the descending third ; from this 
point it ascends, nearly' vertically, as high as the inner edgid 
of the first rib, where it is placed under the same circum- 
stances as the right subclavian; and.from thence a common 
description will serve for both vessels. 

Whilid this vessel is within the chest it is very deeply 
seated, resting upon the longus colli muscle and inferior 
cervical gunglion of the sympathetic nerve, running upwards 
parallel with the oesophcigus; it is, anteriorly, covered by 
the left lung and pleura, the par vagum, the left common 
carotid artery, the jugular vein and vena innominata, the 
thoracic duct, the sterno cleido mastoideus, stemo hyoideus. 
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sterno thyroidens muscles ; and as to bones, by die first rib, 
claTicie, and sternum. This portion of the left subclavian 
artery, which renders it so much longer than the right, is, 
however, the smaller ; and is much more deeply seated than 
it, the arteria tnnominata, or the left common carotid. 

The common carotid arteries have already been described 
as passing from their origin to the upper part of the thyroid 
cartilage, before they divide; imd in this course they do not 
give off any branches, but terminate by dividing* into an 
external and an internal carotid ramus, which are destined to 
supply the head, face, and neck. 

(a.) Ratnus carotidis extemus — supplies the face and 
exterior of the head. It extends from the upper edge of the 
thyroid cartilage to 'the cervix of the lower jaw, where it 
terminates by dividing into the temporal and internal max- 
illary ramuli, within the substance of the parotid gland. 
In its course it is at first anterior, and to the inner side of the 
internal carotid, and runs parallel to it, in this situation being 
•comparatively superficial; it then dips under the lingual 
nerve, the stylo hyoideus muscle, and at the posterior belly 
of the digastricus agam becomes superficial, here as below 
•bang only covered by the platysma myoides ; it then passes 
outwards and backwards, just behind the angle of the lower 
jaw, where it buries itself in the substance of the parotid 
gland, to divide into the temporal -and internal maxillary 
ramuli. In thus passbg to its termination it does not take 
a straight course, but presents a convexity, looking forwards 
and upwards toward the pharynx and tonsil, and a concavity 
backward, to the sterno deido mastoideus. 

It has opposed to it on its inner side the pharyngeal 
plexus of nerves, the stylo glossus, stylo pharyngeus mus- 
des, and glosso pharyngeal nerve; and above, a portion 
of the parotid gland; all of which tend to separate the 
external from the internal carotid artery. 

The ramuli which this ramus distributes may be divided 
into four distinct sets, f^om the* dii^ection of their course, 
viz. :<^-4ioteriorIy, posteriorly, internally, and ascending. 
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The anterior ramuli of the external carotid^ which are 
given off from the convexity of its curve, may now be ex- 
amined : they are three in number, — ^the superior thyroideal, 
the lingual, and the facial. 

(a.) RamtUus thyroideus superior vel descendens — is the 
first vessel sent off by the external carotid, and usually 
immediately below the cornu of the os hyoides ; it extends 
to the thyroid gland, in which it ramifies, taking however 
a circuitous course, first running upwards and inwards, and 
then forming its course downwards to the thyroid gland. 
The trunk of this vessel is only covered by the platysma 
myoides, being accompanied by the laryngeal nerve, which 
is posterior to it; while above, but separated from it by the 
cornu of the os hyoides, is the lingual ramulus and nerve. 

The superior thyroideal ramulus is destined to supply 
parts between the os hyoides and thyroid cartilage, the 
larynx and the thyroid ; for which purpose, it sends off three 
principal ramusculi — ramusculus hyoideus, ramusculus la- 
ryngeus, and ramusculus thyroideus. 

(a.) Ramuscvitf^ hyoideus — ascends from the trunk of 
the thyroid ramulus, and usually takes its course along the 
under edge of the os hyoides, anastomosing with a similar 
vessel of the opposite side, sending ramifications upwards 
lo anastomose with the lingual ramulus, and to supply the 
thyro hyoideus, omo, and stemo hyoidei muscles, and the 
thyro hyoid ligament. 

A superficial ramification* is usually separated from the 
byoideal, which runs downwards to supply the glands of the 
neck, sterno deido mastoideus, and platysma myoides. 

(^.) Ramusculus laryngeus — proceeds towards the upper 
part of the larynx, behind the thyro hyoideus muscle, 
accompanied by the laryngeal branch of the par vagum. 
This little ramusculus enters the larynx, sometimes above 
the thyroid cartilage, piercing the broad ligament ; at others 
between the thyroid and cricoid, penetrating the crico thyroid 
ligament ; and less frequently, passes through a foramen of 
the thyroid cartilage: when it has gained the bterior^ il 
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divides into numeroas distribations to supply the muscles 
and mucous membrane of the larynx and epiglottis^ anasto- 
mosing with those of the opposite side. A small ramifica- 
tion should be particularly observed^ which takes its course ' 
downwards and inwards over the thyroid cartilage to gain 
the crico thyroid ligament^ where it forms an anastomosis 
with a similar ramification of the opposite side. This vessel 
should be particularly remembered in opening the larynx 
between these two cartilages. 

(7.) Ramusculus ihyroideus — seems a continuation of 
the original ramulus, and takes its course behind the stemo 
thyroideus muscle to gain the thyroid gland^ where it divides 
pretty generally into three ramifications : one^ running along 
the upper edge of the gland to anastomose with its fellow ; 
a second, passing behind the gland, between it and the 
trachea ; and a third, taking its course downwards, along the 
outer edge of the gland, to anastomose with the inferior 
thyroideal ramulus — but all plentifully supplying the paren- 
chyma of the organ. 

Although the lingual ramulus is the next given off by the 
external carotid, it is better first to dissect the fascial and 
its ramifications, as the Ungual may be more readily dis- 
sected afterwards. 

(&.) Ramulus maxtllaris, vel facialis extemus — is usually 
given off by the external carotid, behind the digastricus and 
stylo hyoideus muscles ; it immediately takes a tortuous 
course forwards and inwards, towards the submaxillary 
gland, behind which it passes (the gland usually separating 
this artery from its accompanying vein); it then runs for- 
wards upon the mylo hyoideus muscle, from the anterior 
edge of which it dips down to pass around the horizontal 
portion of the lower jaw to gain the face, just anterior to 
the edge of the masseter muscle, being covered by the 
platysma myoides, and some fibres of the depressor anguli 
oris ; here it becomes embedded in a considerable quanti^^ 
of fat, lying on the buccinator muscle. It then winds under 
the sEygomatici, and levator labii superioris alseque nasi 
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muscles; aad raniuDg up by the side of the nose, tennimtes 
at the inner canthus of the eye, anastomosing with the nasal 
ramusculas of the ophthalmic of the internal carotid. 

In this course it gives off numerous ramusculi, which may 
be divided into two sets, — those which are given off below 
the jaw, and those which. are distributed to the face. 

Those which are given off below the jaw, are, two prin- 
cipal ramusculi, — the inferior or ascending palatine, and the 
submental, besides some small ramifications to the muscles 
and glands. 

(a.) ftamii$culu8 palaii inferior, vel a8cenden& — is given 
off almost immediately, at the separation of the facial from 
the external carotid ; it then passes upwards, in front of the 
stylo pharyngeus and behind the stylo glossus muscle, upon 
the side of the pharynx, and distributes itself to these 
muscles, to the tongue, the tonsils, and the eustachian tube ; 
and is lost by supplying the soft palate and uvula, anasto- 
mosing with the superior or descending palatine ramusculus 
of the internal maxillary ramulus. 

Muscular ram^ations — are sent off below the jaw to 
the stylo hyoideus, stylo pharyngeus, and stylo glossus 
muscles. 

(jS.) Ramusculus tonsilaris — near the insertion of the 
stylo glossus, is often separated from the facial ramulus ; and 
penetrating the pharynx, supplies the tonsil of its own side. 

(7.) Ramu^culi glandulares — are also> distributed from 
this vessel to the submaxillary gland, and neighbouring 
absorbent glands. 

(S.) Ramusculus submenialis — is separated from the 
facial artery while it is covered by the submaxillary gland, 
and proceeds forwards, above, the anterior belly of the 
digastricus, towards the symphisis of the lower jaw, being 
placed superior to the lower edge of the horizontal portion, 
resting upon. the mylo hyoideus, and surrounded by a chain 
of absorbent glands. This ramusculus not unfrequently 
supplies the place of the sublingual of the lingual ra- 
mulus. It distributes ramifications downwards and in front 
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of the digastricasy to anastomose with a correspondiDg rami- 
ficatioD from the opposite side; oendiDg some downward^ 
to anastomose with the hyoideal ramasouli of the lingual 
ramulos ; and some upward upon the chin^ to anastomose 
with the dental of the internal raaxillaiy^ and inferior labial 
of the facial— supplying at the same time various muscles. 

Afker haying distributed these vessels below the jaw^ the 
ramulus facialis mounts upon the faoe^ and distributes the 
following ramusculi^-first externally. 

(s.) Ramusculi masseteres — which supply the masseter 
muscle ; and some take their course with the parotid duct^ 
and supply the gland, anastomosing with the ramusculi of 
theCemporaL 

Ramifications are also distributed to the buccinator^ to Ae 
platysma myoides, and to the depressor labii inferiores; 
anastomosing with the submental ramusculi, and the inferior 
dental as it passes out of the anterior maxillary foramen. 

(^.) Ramuseulus kibialis tn^ertor— takes a very tortuous 
course towards the commissure of the mouth, and supplies ' 
both the muscles and mucous membrane •f the under lip ; 
anastomosing with the corresponding ramuseulus of the op- 
posite side, and also with the inferior dental and submental 
ramusculi. 

(91.) Ramuseulus labialts superior vel caronarius — is 
given off from the ramulus facialis; above the commissure 
of the mouth, and gains by a very tortuous course the upper 
lip, into the muscles and mucous membrane of which it 
plentifully distributes itself, anastomosing in the centre of 
the lip with the opposite corresponding ramuseulus, from 
which small ramifications mount vertically towards the par- 
tition of the nose, where they expand themselves, supplying 
the depressor muscles of the lip and alee of the nose. 

The coronary ramusculi are, however, very variable, both 
as to situation and size. One of them very frequently ex- 
tends to the commissure of the mouth, and there dividing, 
supplies the place of both. 

The facial ramulus is still continued upwards by the side 
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of the nose, under the leyator labii superioris alseque nasi, 
and in its course sends off the 

(d.) Ramuseultis IcUeralis nasi — ^which distributes itself 
upon the side of the nose, supplying the compressor nasis, 
anastomosing* with its fellow and descending ramification 
from the forehead. 

The facial ramulus terminates by giving off the 

(i.) RamusctUus amgularis — which mounts to the inner 
canthus of the eye, between the two origins of the levator 
labii superioris aleeque nasi, where it anastomoses with the 
infra orbitar ramusculus of the internal maxillary, sending 
ramifications in this situation to the orbicularis palbebrarum ; 
it then reaches the lachrymal sac, which it supplies, anasto- 
mosing here with the nasal ramusculus of the ophthalmic 
of the internal carotid, and terminates by ramifications to the 
orbicular muscle of the upper eye-lid, and by anastomosing 
with the supra orbitar ramusculus of the internal carotid 
ramus. 

(c.) Ramulus lingtuilts, — ^This vessel is not unfrequently 
given off from l^e external carotid, in a common trunk with 
the facial, but more frequently below it, and between it and 
the superior thyroideaL It is rather more deeply seated, 
and takes its course forwards, upwards and inwards, above 
the OS hyoides, to gain the tongue. In the first part of its 
course it is accompanied by the lingual nerve, which is 
rather above it ; and until it gains the posterior edge of the 
byo glossus muscle, it is only covered by the skin, platysma 
myoides, and fascia ; it then passes above the hyo glossus 
muscle, by which it is separated from the lingual nerve, 
which takes its coufse upon the inferior surface of 'the 
muscle, at the anterior edge of which they again meet, and 
between the byo glossus and genio hyo glossus teroiinate in 
the tongue. 

In this course, the lingual ramulus gives off the four 
following ramusculi. 

(a.) Ramusculus hyoideus — is given off before the lingual 
ramus gains the .upper surface of the hyo glossus muscle ; 
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this ramasculus passes along the superior surface of the os 
hyoideSy distribiiting itself to the muscles of the base ef the 
toogoe, and of the lower jaw. 

(fi.) Ramusculus dorsalis lingum^u given off from the 
lingual while upon the upper surface of the. hyo-glossus ; 
it takes its course upwards and outwards, towards. the base 
of the tongue ; and passing between the hyo-glossus and 
lingualis muscles, it gains the dorsum of the tongue,, where 
it anastomoses with the opposite ramusculus, sending rami*- 
fications backwards to supply the fauces, tonsil, and ^pir. 
glottis, anastomosing with the ascending palatine ramusculus 
of the facial ramulus. 

(y.) Ramusculus sublingualis — ^is frequently substituted 
by the submental ramulus of the facial ; when gi^n off by 
the lingual it arises just at the anterior edge of the hyo- 
glossus muscle, and takes its course forwards between the 
genio-hyoideus muscles, and the sublingual gland, — sup- 
plying both ; it then penetrates the mylo-hyoideus, and is 
lost upon the chin, anastomosing with the submental, the 
inferior dental, and the inferior coronary ramusculi. 

(S.) Ramusculus raninus — seems to be a continuation of 
the lingual ramus, and is continued forwards to the apex of 
the tongue, between the Ibgualis and genio-hyo-glossus 
muscles, distributing a ramification to them, and also, to the 
hyo-glossus and stylo-glossus muscles, as well as to the 
frcenum, by the side of which it runs, being there only 
covered by the mucous membrane of the tongue, and 
accompanied by a vein and a branch of the lingual nerve. 

The ramuli given off from the external carotid artery, 
posteriorly, are the occipital and posterior aural. 

(4.y Jtamulus ocoipitalis-^iB usually separated, from the 
external. carptjd^ opposite to the origin of i^e^. facial qr 
linguaj ramulus/ but is -smaller than eithWof them; it .ex- 
tends ta the posterior part of the occipital bone, where it 
terminates by numerous anastomosing vessels. In taking 
this course, it passes backwards^indor the posterior belly of 
the digastricus, stemo deido mastoideus, trachelo mas'toideus 
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muscles^ and the lingual nerve, which completely hooks 
around it ; it crosses anterior to the internal carotid artery, 
jugular vein, pneumo-gastric, and spinal accessory nerves, 
and then rests upon the rectus capitis lateralis, being placed 
between the transverse proeess of the atlas and the occiput, 
being here covered by the spl^us,an€l complexus, the latter 
of which musdes it frequently perforates to gain the occiput, 
immediately above the attachment of the obUquus superior 
and rectus capitis posticus major. The first ramusculi sent 
off from the occipital ramulns, supply the digastric and 
stylo-hyoideus muscles. 

Ramuli also pass downward along the anterior edge of 
the sterno cleido mastoideus, to supply the superficial cer- 
vical glands, and terminate by anastomosing with the ^ su- 
perior thyroideal ramusculi. 

While the occipital ramulus is crossing the carotid artery 
and internal jugular vein, it sends ^ ramusculus meningeus 
upwards on the vein which passes through the foramen 
lacerum basis cranii, to supply the dura mater. It also sends 
the ramusculus auricularis to the lobe of the ear ; and when 
behind the trachelo mastoideus, and splenius, it supplies them 
both with blood. When it gains the occiput, it sends a 
ramification transversely above the insertion of the obliquus, 
and rectus superior muscles, to anastomose with the corres- 
ponding vessel of the opposite side, forming an arch, with 
its convexity upwards and concavity downwards ; from the 
latter, several ramifications pass downward to supply the recti 
and obliqui. 

A deep ramification passes to anastomose with the verte- 
bral artery ; and a long descending ramification passes upon 
the semispinalis colli and under surface of the complexus, 
to anastomose with the ramus -cervicalis profundus of the 
subclavian artery. From the convexity, numerous ramifica- 
tions pass upward on the occiput to anastomose with the 
temporal and posterior aural, one of which passes through 
the mastoid foramen to supply the dura mater. 

(6.) Rammlus aurieularis poiierior, v$l siylo-mastaideuS'^ 
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18 given off in the sabstance of the parotid gland^ above the 
posterior belly of the digastric muscle, and in front of the 
styloid process of the temporal bone; it takes its course 
backwards, towards the mastoid process of the temporal 
bone, between it and the ear; it ascends upon the bone^ 
anastomosing with the temporal and occipital ramusculi. In 
this course it sends off small ramifications to the parotid 
gland, the digastric, stemo cleido mastoideus, and trapezius 
muscles. 

(a.) Ramusculus stylo mastoideus — passes into the stylo 
mastoid foramen, and also divides into numerous smaller 
ramifications to supply the ear. 

(/3.) A ramusculus passes to the tympanum, which runs 
around the bony circumference of the membrana tympani ; 
and anastomosing with a branch from the internal maxillary, 
they send off distributions to supply the membrane. 

Ramifications also supply the mastoid cells, the cavity of 
the tympanum, and the canal of fallopius. 

The posterior aural, after having sent off the stylo mastoid 
ramusculus, distributes ramifications behind the ear to sup- 
ply the posterior part of the concha, and backwards ta 
ramify on the splenius muscle and occipital bone, anasto- 
mosing with the occipital ramulus; and its terminating 
ramifications pass upward upon the aponeurosis of the 
temporal muscle to anastomose anteriorly with the temporal, 
and posteriorly with the occipital ramusculi. 

The ramus which is given off from the inner side of the 
external carotid artery, is the 

(/.) Ramulus pharyngis ascendens, vel inferior — which is 
a very small vessel, and so deeply situated as to be with 
difficulty exposed. It arises from the inner side of the 
external carotid, on a level with the facial ramulus, but 
posterior to it, and ascends on the rectus capitis anticus 
muscle, between the external and internal carotids. At 
first it is placed behind the stylo pharyngeus muscle, and 
then behind the outer edge of the constrictors of the pha- 
rynx. In this course it sends distributions inwards to supply 

c 2 
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the pharynx, sending a distinct vessel to each constrictor 
muscle, — the superior one supplying also, by small otUer 
ramifications, the stylo pharyngeus muscle, and the eusta- 
chian tube,— and anterior ones to the soft palate, and 
internal parts of the nostrils. The trunk of the ascending 
pharyngeal ramulus still passes upwards, between the in- 
ternal carotid and jugular vein, to enter the foramen lacerum 
basis cranii, and terminate on the dura mater. 

(a ) RamttsctUus meningeus, — Some small ramusculi also 
enter the cranium through the anterior lacerated, and anterior 
condyloid foramina, to supply the bones of the skull and 
dura mater. The par vagum, and sympathetic nerves, are 
also supplied with blood by these ramusculi 

The two ramuli by which the external carotid terminates, 
are — 

(^.) R(imidus temporalis superjicialis. — ^This ramulus, 
which seems to be a continuation of the external carotid, 
passes upwards between the neck of the lower jaw and 
the auditory canal, being covered by the parotid gland; it 
then arises above the zygomatic arch, passing under * the 
f nterior auricular muscle, becomes superficial, and ramifies 
upoR the aponeurosis of the temporal muscle. In this course 
it sends off the following ramusculi. 

(a.) Ramusculus parotidetts — to supply the parotid gland. 

(jS.) Ramusculus articularis — to the tempore maxillary 
articulation, which passes to the posterior part of the meatus 
auditorius, and sending small ramifications through the 
glenoid fissure into the cavity of the tympanum, anasto- 
moses with the posterior auricular artery, and supplies the 
membrana tympani, and the muscles of the malleus. 

(7.) The ramusculus transversus facialis — is most fre- 
quently given off by the temporal, although sometimes 
from the external carotid itself. It takes its course with, 
and above the parotid duct, across the masseter muscle, 
being surrounded by filaments of the portio dura nerve; 
having reached the anterior edge of the masseter muscle, 
it divides into numerous ramifications to anastomose withtbe 
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alTeolar, infra opbitar, and with the coroDary distributibn's 
of the facial ramus. 

(}.) The ramuseulus profundus temporalis — is usiiaHy 
sent off below' the zygpomatic arch, then rises above it to 
penetrate the aponeurosis of the tensporal musole, to be 
distributed to it> anastomosing with the deep temporal 
ramification of the internal maxillary ramulus of the external 
carotid. The temporal ramulus, immediately after it 'has 
given off the last described ramusculus ikpon the aponeu- 
rosis: of -the temporal muscle, terminates by dividing* into 
an anterior and posterior ramusculus. 

(e.) Rapiueculus temporalis on/mor —-takes its course 
upwards and forwards, towards the upper part of the orbi- 
cularis palbebrarum, to be distributed to it, the integuments 
and muscles of the forehead, anastomosing with the supra 
brbitalis, and frontal rainifications of the rafnulus ophthal- 
micus of the internal carotid ramus. 

(J^!) 'RamusculM temporalis /?os/mor— -curves upwards 
•nd ' backwards, distributing numerous ramifications to the 
Softip .and occipito frontalis muscle, anastomosing with the 
posterior auria, - and ramulus occipitalis .of the external 
carotid. - 

• "(A;) R^tmidttsr fhasnUaris ^nternus^^^he second tamulus 
ibrming ttye^ termination of the exiema)^ carotid, is destined 
to supply the de«p^seated parts Of the*face> and* extends from 
immediately behind the nec^ of the lower jaw to the spheno- 
maxilkp^ fossa. In this coutse it. is- tortuous, but passes 
wiUi sufficient tegdlarity of cUrection as to adidit of bieing 
described in fourdistint^ portions.' The first is horizohtal, 
passing forwiards neQ,rly at right angles from the ^tternal 
carotid, between the neck of the lower jaw^and internal 
lateral ligamerit of the tebporo maxilla^ articulation. WhiTe 
in this situation, two ramusculi are sent Otff by the internal 
maxillary ramulus,— one passing upwards to the dura'ma'tetv 
the other downwards to supply the teeth of the lower jaw, 

(a.) Ramusculus meningeus ntediiis vet itphenO'^fUilis'^ 
ariseir from the upper part of the internal fnaxiliaiy ramulus, 
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and passcis vertically upwards towards the foramen spi- 
nosum of the sphenoid bone, being first placed to the outer 
side of the internal lateral ligament of the lower jaw; it 
then passes anterior to the circumflexus palati muscle and 
tlie eustachian tube, to enter the skull by the above-named 
foramen. In this course, exterior to the skull, it sends 
ramifications to the pterygoideus extemus muscle, along the 
eustachian tube to the ear, and to the circumflexus and tensor 
palati muscles ; some few ramifications passing into the for- 
amen lacerum basis cranii anterius, to supply the dura mater. 
The course of the middle meningeal artery within the skull, 
may be traced from the spmous process of the sphenoid bone 
to the anterior edge of the squamous portion of the temporal; 
from whence it passes along a groove on the anterior and 
inferior angle of the parietal bone; from which point it 
proceeds in the course of the coronal suture, to terminate 
by a ramification which anastomoses with a corresponding 
one from the opposite side on the vertex of the skull. 
Immediately after its entrance at the foramen spinosum, it 
sends soDoe small ramiications forward into the orbit by the 
foramen lacerum orbitale, to anastomose with the opbthdlmio 
ramulus. Small ramifications pass backward to the aqueduct 
of fallopius, from whence other small distributions pass into- 
the cavity of the tympanum ; while larger ramifications pass 
in an anterior, middle, and posterior direction, to terminate 
in the supply of the dura mater, and bonesof the skuIL 

(fi,) Ramusculus maxUlaris inferior vel dentaUs — passes 
downwards -and slightly forwards, between the neck of the 
lower jaw and internal lateral ligament, to enter, the poste-* 
rior maxillary foramen, accompanied with its corresponcbng 
nerve. In this course it gives ofi* ramifioati<ins to the supe- 
rior constrictor of the "pharynx, buccinator, internal pterygoid, 
and mylo-hyoideus muscles. After entering the dental for* 
amen, it takes its course in the mental canal of the body of 
the lower jaw, and gives off a ramification to each of the 
alveoli to supply the teeth ; and the ramuscalus terminates 
by two ramifications, — one passing out at the anterior 
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maxiDary foramen, anastoroosiDg with ramificatioDs of the 
facial lamusoali about the chin ; the other contiDues within 
Uie bone, pasang forwards to sopply the incisor teeth. 

The second portion of the internal maxiUary ramulns, is 
directed obliquely upwards and forwards, and is placed 
between the two pterygoid muscles ; being bounded above, 
by the insertion of the temporal muscle, and on the inner 
side, by the buceinator; in this situation, it supplies the 
capsular ligament of the temporo-maxillary articulation. 
The masseter, buccinator, pterygoid, and temporal mosdes, 
•ending ramusculi to each, which are named according to 
their respective distributions, viz.:— ^7.) ramusculi capsu* 
lares ; (S:) ramusculi masseteres ; (a.) ramusculi buccales ; 
(^.) ramusculi pterygoidei ; (ti.) ramusculi temporales pro- 
fundi posteriores. 

The third portion of the internal maxillary ramulus, re* 
sumes the horizontal direction of the first portion, passing 
forwards in the zygomatic fossa, parallel with the zygoma. 
Id this course it sends upwards ramusculi of considerable 
size, the (^.) ramusculi temparcUes profundi antsgiores, 
which ramify upon the temporal muscle, in the anterior 
region of the temporal fossa, anastomosing on the outer brim 
of the orbit with ramifications of the ophthalmic ramulus. 
This diird portion next gives off the (1.) ramusculus denicUis 
vel maxillaris superior, a ramusculus of considerable size, 
arinng near ihe tuberosity of the superior maxillary bone ; 
it passes forwards in a serpentine direction around the body 
of the bone approaching the alveolar processes, to perforate 
their small opemng and supply the roots of the teeth ; it 
also sends ramifications through the body of the bone, to 
supply the mucous membrane of the antrum, and expends it- 
self by anastomosing with the infra orbilar ramusculus above, 
and in the supply of the gums below. The third ramusculus 
in this course of the internal maxillary ramulus is (x.) ra^ 
musculus infra orbitalis, passes forwards over the tuberosity 
of the superior maxillary bone, through the foramen lacerum 
orbitale inferius, to enter the infra orbitar canal, the whole 
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lengiii oftvhich it traveraes, passing out at the termination 
of this canal in the infra orbitar foramen. The ramnsculus 
then gains the £sce immediately under the orbit^ anasto- 
mosing freely with the facial and temporal ramuli. While 
within the orbit, it sends off some ramifications to. the fat 
and muscles, and others to supply the muoous membrane 
within the antrum. 

The fourth and last portion of tfie internal maxillary 
ramulus takes its direction downwards, forwards and inwards, 
between the two origins of the external pterygoid muscle, 
and gains the spheno maxillary fossa, where it terminates 
by dividing bto the following ramusculi. 

(X.) RamusctUus palatinus superior vel descendens. — 
This vessel passes vertically downwards into the pterygo- 
maxillaiy fissure, and enters the posterior palatine canal, 
which terminates in a foramen at Uie posterior part of the 
palate bone ; the vessel passes from thence, forwards, be- 
tween the membrane and the vault of the palate ; giving off 
numerous ramifications to the mucous membrane and its 
follicle, and terminates by it small ramification which passes 
upwards through the foramen ioeisivum into the nose, to 
anastomose with the lateral nasai ramusculus. 

(itii.) Ramusculus fuucUis vel spheno palaiinus — is sepa- 
rated from the inner side of the internal maxttlary ramulus, 
and enters the nose through the spheno palatine foramen, 
at the posterior part of the upper meatus ; it divides into 
numerous ramifications to supply the pituitary membrane of 
the septum, and supefior turbinated bones; and some 
pass into the anterior and superior ethmoidal cells, anas- 
tomosing within the nose with the ascending ramnscuhis 
of the superior palatine. From the spheno maxillary fossa 
there are two other ramifications found, which Qsually arise 
from one or the other of the ramusculi just described; 
although by some anatomists th^y are attributed to the 
internal maxillary itself. 

One of these, and which most frequently is .from the 
superior palatine ramusculus^ takes its course backwards 
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tbrottgh the pterygoid canal with the Tidiaa nenre, and is 
lost in ramificationt on the ettitachian tube and upper part 
of the pharynx. 

The second, and still smaller ramifioatioi^ is usually given 
off by the spbeno-palatbe, and is termed the superior 
pharyngeal ramification, which takea its course backwards, 
from the entrance of the spheno-palatine foramen into the 
nose, to be distributed to the upper part of the pharynx and 
eustachian tube, anastomosing freely with the ascending 
or inferior pharyngeal ramificatioii of the external carotid 
ramus. 

(b.) Ramus carotidis iniemus vel cerebrcUis^-w) called 
because it supplies the parts within the cranium. This 
ramus commences from the bifurcation of the common ca- 
rotid, on a plane with the lower part of the third cenrical 
vertebra, and opposite the j superior part of the thyroid 
cartilage of the larynx ; from this point it ascends through 
the cervical region to the Jbase of the skull, where it enters 
the foramen carotioum of the temporal bone, taking the 
tortuous course of this canal: and, lastly, it terminates witMb 
the interior of. the skull by perforating the dura mater, just 
above the anterior clicioid processes of the sphenoid bone, 
where it sends off its cerebral branches. 

To facilitate the history of this ramus, it may be described 
in three portions : its first or cervical portion, extends from 
the transverse process of the third cervical vertebra to the 
foramen caroticum of the temporal bone. In this course 
its direction is not straight, but Jbrms several flexuosities, 
which vary in different subjects. At its origin, this portion 
ii directed outwards, towards the side of the neck ; it then 
ascends inwards and a little forwards, becoming deeper and 
more tortuous as it approaches the entrance of the carotid 
canal. In this extent it d6es not give off any ramuli ; it has 
in front of it, the external carotid with its ramuli, the styloid 
process and its muscles, the digastric muscle, the parotid 
gland, the facial, lingual, and glosso-pharyngeal nerves ; 
behind it^ the m. rectus capitis anticus major, the par vagum. 
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and ganglion of the sympathetic nerve ; external, ^^^ 
rather posterior to it, the external jugular vein^ and lingual 
nerve; the latter, as it passes outwards from the antenor 
condyloid foramen, is at first in front of the vein and behind 
the artery; then, as it passes downwards and forwards, 
external to these vessels, and at the anterior part of the neck, 
it becomes superficial to both external and internal carotids. 
Internally, this division of the carotid has the pharynx on 
its inner side, more closely connected to it by cellular 
niembrane below than at its superior part ; while the tonsils 
are internal, more anterior, and connected to the ramus only 
by loose cellular membrane. 

The middle division of the internal carotid, enters the 
carotid canal posterior to the eustachian tube and levator 
palati muscle; at first ascending, then it turns obliquely 
forwards, then upwards and inwards, and lastly, it ascends, 
inclined a little backwards, gaining the foramen lacerum 
anterius. In this course, the artery lies at first anterior 
and external to the tympanum and labyrinth ; it then turns 
obliquely forwards, parallel with the entrance of the eusta- 
chian tube. In this first portion of the tortuous carotid 
canal, the artery is accompanied with two or more branches 
of nerves from the superior cervical gangfion; these form a 
plexus around the posterior and external part of the ramus, 
more numerous than to any other part of the arterial system. 
The ramus at this pomt gives off a small ramification, which 
enters the anterior and inferior part of the tympanum, to be 
distributed on the mucous membrane covering the pro- 
montory, and anastomosing with a ramification of the middle 
meningeal ramusculus ; also a small ramification passes to 
the vidian canal 

The ramus carotidis . internus, at the upper part of its 
middle second portion, passes upwards and a little forwards 
to enter the cavernous sinus of the dura mater, along the 
anterior portion of the lower i«all of which it ruM, giving 
off two or more ramuli, termed the ramnii receptacu|i. 
These form an interlacement with the nerves of the cavernous 
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ganglioD ; some lamusciili passing outward to the gaoglion 
of the fifth pair, to anastomose with the middle meningeal 
ramoscnlus of the external carotid on the dura mater; also 
two or three ramifications to ihe dura mater, the pituitary 
body, the membrane of the * sphenoidal sinuses, and the 
trunks of the neighbouring nerves. 

The third portion of the internal carotid ramus commences 
at the side of the sella tursica, where it has perforated the 
dura mater; here it may properly be termed cerebraL 
After penetrating the dura mater, just externally and pos- 
terior to the optic nerve, the ramus ascends, and is inclined 
obliquely backwards and outwards, presenting a convexity 
towards the optic foramen, and being surrounded by a 
sheath of the arachnoid membrane. Opposite the internal 
ex^emity of the fissura Sylvii, this ramus teraunates by di* 
viding into its ophthalmic and cerebral ramuli. 

(a.) The ramulus ophthalmieus^'is g^ven off from tbm 
convexity of the internal carotid ramus, where it faces the 
foramen opticum — through which it passes, being destined 
to supply the eye and its appendages. In traversing the 
optic foramen, with the optic nerve, it is first placed below 
and to the outer side of that nerve ; it then crosses above 
il to gain the inner side of the orbit, and terminates at the 
inner canthus, by distributing ramusculi to the upper part 
of the face. While the ophthalmic artery is below and to 
the outer side of the optic nerve, it sends off the following 
ramuseuli. 

(a.) Ramusculus facryma/»s-— which is the laigest of its 
ramusculi, takes its course along the upper edge of the 
abductor oculi muscle, to gain the lachrymal gland, to which 
it is distributed. In pjassing from its origin to its termina- 
tion, it sends out some ramifications externally through 
the malar bone, to anastomose with the deep temporal 
ramusculus of the internal maxillary. Within the orbit,, 
also, it anastomoses with the middle meningeal ramusculus ; 
aftd ultimately supplies the palbebra, anastomosing vrith the 
palpebral ramusculi. 
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(/3.) RamiitsotUtis centralis tetituB — also arises from* the 
ophthalmic od the outer side of the ophthalmic nerve, which 
it soon penetrates, running along its axis to be distributed 
in minute branches upon the medullary expansion of the 
retina. Some of these small ramifications pass .as far as the 
corpus ciliare ; from which, in a very successfully injected 
eye, smaller ramifications may be traced to the crystalline 
lens. A very miniHe ramification may usually be seen 
running through the centre of the vitreous humour^ .Tb^ 
ophthalmic ramusculus having gained th'e superior surfax^ 
of the optic nerve, sends off the (y.)* ramuscvJbiB^ supra 
orbitalis. This vessel passes upwards, above the lev&tor 
palpebrse superioris, accompanied by the frontal nerve^^and 
perforates the supra orbitar foramen to be distributed on tbe* 
forehead. Within the orbit it sends off minute ramifi.caition^ 
to the levator palpebroB, levator oculi muscles, and t9 t^e 
periosteum ; when having issued from the . superciliary feir-^ 
amen, it divides into internal and external ramifications. 
The internal anastomose with the nasal ramuscuU of thd. 
facial, and with the corresponding tamifications of the- 
opposite side ; while the external pass outwards, to anasto- 
mose with the superficial temporal ramuscull Thi^ ratMs- 
cuius also supplies the upper eyelid, and the diploe of .the 
frontal bone. The ophthalmic ramulns next gives off ().) 
ramuscuU ciliares — which are very small, and are very 
frequently given off- by other ramusculi of the ophthalmic 
ramulus. These ramusculi form diree or more primary 
▼essels, winch surround the optic nerve, and then penetrate 
the sclerotic coat by twenty to thirty ramifications ; most of 
these terminate in the choroid coat, and are named the short 
ciliary arteries : while on either side, parallel vrith the long 
axis of the eye, ramifications are seen passing between the 
sclerotic and choroid membranes, as far as the corpus ciliare, 
-—these are termed the long ciliary arteries ; which, passing 
under the ligamentum ciliare, subdivide, and forming fire- 
quent inosculations with each odier, produce a circle of 
blood-vessels at the circumference of the iris. From the 
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wbole^f .4be.4oiier, side of the droQinfereiice of thin circle^ 
a ^jeat iiumbe^ of ramificatioDs arise, which immediately 
Ufiircate^ and aga£(i anastomose so as to form a second 
y^soalar circle within the preceding : while again, from the 
inner oinmmferenee of this second circle, small vessels form 
^(Ki towards the circnmference of the pupil to form a third 
drcie, by their anastomosing with each other. About two 
lines behind the tn^sparent cornea, snuill ramifications enter 
the eye, which are given off from the muscular ramusculi, 
to be distributed to the anterior part of the choroid coat and 
iris. These have been termed the anterior ciliary arteries ; 
diey form numerous anastomoses with the long apd short 
ciliary arteries, and together send ramifications both to the 
iris and ciliary processes. 

(£«) The ramusculi musculares — are irregular in their 
number and origin, coming off in one or two vessels from 
the ophthalmic, ladirymal, or supra orbital ramusculi Thf 
superior Atmusculus supplies the levator palpebroD superioris 
and lev^r oculi, and attoUens oculum. The inferior ra- 
musculus, more constant than the superior in its origin and 
larger in size, arises from the o{dithalmic, between the 
ciliary or immediately after the lachrymal ramusculus. It 
descends on the inner side of the optic nerve, sending ramifi- 
cations to supply the rectus extemus, the rectus inferior, and 
the obliquus muscles; small ramifications to the adeps 
and periosteum, inferior eyelid and ladirymal sac; and odiers 
which anastomose with the infra-orbital ramusculus; and the 
ramifications, from four to five in number, w^ich hfive 
already been described as anastomosing with the ciliary 
arteries. The ophthalmic ramulus having gained the inner 
side of the optic nerve, sends off the following ramusculi — 
(^.) ramusculus athmaidalis posterior, et anterior. These 
are frequently, g^ven off in a single . vessel, which often 
divides into two branches to pass to the corresponding 
anterior and posterior oibitar foramina ; at other times, they 
are distinct ramusculi The ramttsoulus athmoidalis pos* 
ierior — passes forwards along ilie orUtar plate of the 
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ttthmoid bone, to enter the posterior orbitar foramen; and 
having gained the interior of the skall, it divides into rami- 
fications to supply the ethmoid eells, and the anterior part 
of the dura mater. The ramtisculus aikmoidalis anterior'^ 
continues still farther forwards along the inside' of the oibit, 
until it reaches the anterior orbitar foramen, through which 
it pasises, accompanied by the ethmoidal ramification of 'the 
ophthalmic nerve; it is then distributed to the anterior 
ethmoidal cells, sending some ramifications downward to 
the nose, through apertures on the cribriform plate of the 
ethmoid bone to be distributed to the pituitary membrane. 

(n.) Ramwculus palpehraiis superior ^ et inferior — ^aris^ 
generally from the ophthalmic, near the inner oanthus, and 
a little beyond the cartilaginous puUy of the oUiquus oculi 
superioris. The superior palpebral ramusoulus suppUes the 
upper half of the orbicularis palpebrarum, and parts* ad- 
jacent. There is one small ramification running forwards 
on the edge of the superior tarsal cartilage to the Meibomian 
glands, finally anastomosing with the supra orbital ramus- 
culus. The inferior ramusculus descends behind the tendon 
of the orbicularis palpebrarum, Aimishing ramifications to 
that muscle, lachrymal sac and caruncula; then to the 
inferior part of the orbicularis palpebrarum ; while another 
ramification, more outwards, is distributed to the taraus. 
Meibomian glands, and tunica conjunctiva. It anastomoses 
with the angular, lachrymal, infra orbitar, and temporal 
ramusculi. The ramusculi by which the ophthalmic ramulus 
terminate, are— 

(i^.) Ramusoulus nasalis. — ^This vessel is given off above 
the tendon of the orbicularis palpebrarum, and below the 
pully of the obUquus internus ; it descends along the side 
of die root of the nose, and distributes minute ranoiifications 
to the lachrymal sac, neighbouring muscles, and anasto- 
moses with the facial ramulus. 

(i.) Ramusoulus yron/o/w-^the last vessel given off by 
the ophthalmic, ascends from the upper and inner part of 
the orbit^ underneath the orbicularis palpebrarum; it divides 
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into seFeral nmoficationSy which are distribated to the 
orbicalaris palpebraruaiy frontalis^ and corragator supercilii 
muscles ; ftDastomosiDg with the superficial, temporal, supra 
orbital, and the opposite frontal ramuscuH. 

The inteiaal carotid artery is but little dimbished in size 
by the separation of the ophthalmic ramulus. its remaining 
ramuli should be enmined by removing the brain from the 
interior of the skull, with its arteries injected, in order to 
demonstrate Ihem in their relative position. In the removal 
of the brain, the internal carotid will be necessarily divided, 
and diould be separated immediately posteriorly to its oph- 
thalmic ramulus^ The next ramulus given <^ by the internal 
carotid, is the 

(&) Ramulus comnmnioans posterior. — ^This directs it- 
self backwards and slightly inwards, to anastomose with 
the posterior cerebral ramusouli of the ramulus basilaris; 
and thus forming a considerable portion of the circle of 
Willis. This communicating ramulus is placed between 
the pia mater and tunica araehnoidea, to the outer side of 
the infundibulum and mammillary processes, and to the 
inner side of thjs middle lobe of the brain. In its course it 
gives off small ramusouli to the thalamus nervi optici, and 
optic nerve of its own side ; to the infundibulum, processus 
raammillaris, and peduncles of the brain. A ramification to 
the choroid plexus is sometimes given off from this com- 
municatiDg ramulus, at others from the internal carotid 
itself; in either case, entering the anterior extremity of the 
inferior comu of the lateral ventricle. 

(c.) Ra$iiiulu8 oorebri an/mor— is the next branch given 
off by the internal carotid f it directs itself forwards and 
inwards, to reach the fissure between the two anterior lobes 
of the brain ; and in passing forwards, converges towards 
its fellow on the opposite side, where they soon become 
connected through the intervention .of the ramulus commu* 
nicans anterior. After this junction, the anterior cerebral 
ramidus still continues forwards as far 'as the anterior ex- 
tremity of the eorpuB callosum, around which they turn 
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upward, and reaoh the upper surface of that body^ where 
they gain the name of («.) riMnmsculi corporis coUosp^ 
and pass to terminate in ramifications, which are distributed 
to the inner surface of each hemisphere of the brain as far 
as the posterior lobes. Before the ramulus ctrebii antoHor 
passes around the corpus callosum, i( distributes small 
ramusculi to th^ fornix, and the anterior eommissure of the 
third ventricle. 

(d.) Ramulus cerebri medius — ^is the temioatiDg branch 
of the internal carotid, and is much larger than the pre- 
ceding; it passes bacl^wards and outwards to gain the 
fissura Sylvii, whisre it divides into two considerable ramus- 
culi; the one passing to the anterior, the other to the middle 
lobe of the brain, to be distributed to the pia mater of both 
of these lobes, but principally on the latter. A ramifioation 
of this vessel enters the inferior comu of the lateral ventride 
to supply the plexus choroides, and sometimes constitutes 
the true choroid ramusculus ; but which is as frequently sent 
off, either from the internal carotid, or ramulus oommanicans 
posterior. 

(5.) Of the Subclavicm Arteries. 

The arterisB sttbclavii, similar to the carotids, do not arise 
alike on each side; the one on the right commencing from 
the arteria innominata, and that on the left from the arch of 
the aorta. The portion of the left subclavian, arising within 
the chest from the arch of the aorta, has been described 
(Vide p. 10) ; but should be again studied by the pupil, 
before he begins to examine the remaining portions of the 
subclavian arteries, which are so nearly similar on both sides, 
that the description of one will serve for both vessels. 

They comosence from the stemo clavieular articulations, 
and terratnajte at the anterior jddge of "^ the first rib. On ex- 
amining th^ €omm€n<9em^t of eioch artery from this spot, 
there is Somf difer^ao^ to be; obsei^ed between the right 
and' left : ^the* forlMI*, passing outwards fa a* gentle curye 
from the arteria 'inuottnoata;. while on ^ the: dontmry^ the left 
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teim a reiy suddw taro, formiiig a considerable angle with 
ite tboradc portion, an it directs itself outwards towards the 
•cafenus aatidis nrasde. 

Id thia extent, from the sterno clayicular articulation, to 
Iheirst lib, tbesabcIaTiaa arteries form a curve, the con- 
vexity of which is directed upwards, and the concavity down- 
waedfl towards the apex of the kings, which they in part 
eoelose. 

The subclavian arteries, in this couaie, may be divided into 
three parts: the first third, between the sterno clavicular 
articulation, and the inner, or tracheal edge of the scalenus 
aoticus nmsde; the middle third, while between the two 
scaleni; and the outer thirds While between the acromial or 
outer edge of the scalenus, and the anterior edge of the 
first rtti. 

Each of these portions presents sufficient surgical and 
anatomical interest, to render their separate description ad- 
▼iseable. 

The first or tracheal portion, extending from the sterno 
daTicular articulations to the scalenus muscle, is deeply 
seated, and covered by the following parts, besides the skin 
and platysma myoides: — The sternum and clavicle, sterno 
deido mastoideus, sterno hyaideus, and stamo thyroideus 
muscles; the par vagum, the anterior filaments of the infe- 
rior cervical ganglion of the e^mpathetic nerve, and the 
jugular and yertebral vems: behind this portion of the 
artery are found, the postarior branches of the sympathetic, 
and on the right side the recurrent laryngeal nerve ; which 
nerves pass between the artery, and the longus colli muscle. 
It is*tlus portion of the subclavian artery which sends off 
ali its branches, excepting one ; and for this reason, as well 
as from its depth and contiguity to important parts, the 
possibility of its being made the subject of operation for 
aneurism is precluded. 

Hie second, middle, or -scalenar portion of the subclavian 
artery, is placed between the scalenus anticus, and scalenus 
medins mnsdea. In front of the scalenuis^ anticus, the 

D 
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phrenic nenre passoB downwaidi vertioaUy into tbe cheil ; 
consequently at right angks with the artery, and separated 
from it by that muscle. The subclaviaD yein passes in frool 
of both muscle and nerve, in its course to tbe vena innomi- 
Data. This portion of the artery has its- concanty resting 
on the pleura coTering die apex of the lung, and gives off 
one branch to the deep r^on of the neck« Like the former, 
it is not made the subject of operation from its deep sitnatioB 
between the soaleni muscles. 

The third, or acromial portion of the subclavian art^, 
extends downwards and outwards, accompanied by tfaa 
brachial nerves, and omo hyoideus muscle, which are above 
and to its outer side. It is tbe most superficial part of tho 
artery, being covered (»ly by integuments, platysma myoides 
muscle^ cervical fasciae, and glands. It rests bdiind^ upon 
die scalenus medius muscle, and first rib ; and is bounded 
anteriorly and inferiorly, by the subclavian vein, and tho 
termination of ihe external jugular. 

It is this outer third of the subclavian artery, around 
which a ligature is placed to cut off the flow <tf blood to an 
aneurismal tumour in the axilla. 

The branches which are sent off by the subdavian artery, 
are eight in nupdber ; seven of which arise from its tiwdieal 
third. The directions in which they are distributed, are 
three upward, three outward, and two downward. Those 
upward — first the 

(a.) Ramus ««ffe6rafts— arises from Uie post«rior and 
upper part of the subclavian artery, between the scaleni and 
longus colli muscle; and extends to die junction of the 
medulla oblongata with the pons varolii, where it termioates 
by uniting with the corresponding ramus of the opposite 
side, to' form the basillasy ramus; hence it is better to de- 
scribe its cervical, and cerebral portions, separately. 

In the neck, directly after the vertebral ramus is eeparated 
from the subclavian, it passes upwards in front of die trans- 
verse process of the seventh cervical v^tebra, and behind 
tbe inferior diyioideal artery; and where generally, on 
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gaiDHig dbd traDsverse process of tbe sixth cervical vertebra, 
it eaters its foramen^ although sometimes it will pass up as 
higii as the fourth, aad theu ascends the canal produced by 
the foramina common to die transverse processes of all the 
eervical vertebrse. In this course it passes in front of the 
cervical nerves, as they emerge from the spinal marrow ; as 
soon as it enters the transverse canal, it is concealed by it 
UDtii it reaches the space between the second and first 
cervical vertebrae, where it may be seen by removing the 
trachelo mastoideus muscle ; making a curve in a verticij 
direction, to gain the foramen in the transverse process of 
ibe atlas; and then traversing it, passes inwards and baokr 
wards, forming a second cdrve in a horizontal direction, 
between the atlas and occiput,— embracing the posterior 
etrcular ligament of the occipito atlantal articulation, which 
it perforates below the suboccipital nerve, to gain the for- 
amen magnum, 

The eervical portion of the vertebral artery, while tra- 
versing the transverse canal, sends off numerous muscular 
famuli ID every direction, to supply the posterior, lateral and 
anterior muscles of the spine ; and some small ramusculi 
pass inward to the medulla spinalis, through the interver- 
tebral foramina, and anastomose with those of the opposite 
side. While between the vertebra dentata and atlas, where 
it has been described to form its vertical curve, it supplies 
immificatioDs to the deep muscles of the back ; and while 
between the atlas and occiput, it sends off considerable 
ramifications under the complexus muscle, anastomosing 
wkh the occipital ramusculi, and with the deep cervical of 
die subclavian, on the semi spinalis colli muscle, — supplying 
also the recti postici, and obliqui capitis muscles ; its trans- 
verse curve being, in fact, situated in |be triangular space 
formed by them. 

The vertebral ramus, then passes from die adas to the 
foramen magnum, penetrating the posterior circular liga^ 
meat and dura mater, gains the side of the medulla olv- 
bHigata } and converging as it passes upwarda and fiorwardi 

d8 
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toward} the opposite mde, it runs in a groove between the 
corpora pyramidalia and olivaria ; and at the janction of the 
medalla oblongiata with the pons varofii^ the two vertebral 
rami meet to form the basilar. 

While passing through the dura mater the vertebral ramus 
sends off its (a.) posterior or occipital meningeal ramulus, 
which ramifies upon the dura mater. The next vessel 
usually sent off from the vertebral is (6.) ramtdus spinalm 
posterior — which directs itself downwards and obliquely 
inwards, towards the ramulus of the opposite side, and 
gradually expends itself in the spinal marrow of the lumbar 
region. The vessel of either side is frequently anastomosing 
with the other by small transverse ramusculi. 

(c.) Ramulus spinalis an/«rtor — which is not unfre- 
quently aramusculusof the inferior ramulus of the cerebellum, 
descends in a tortuous course along the anterior surface of 
the medulla oblongata, converging towards the artery from 
the opposite side, so as to unite near the foramen magnum, 
—producing one branch, which continues along the whole 
length of the anterior part of the spinal marrow, as far as 
the junction of the sacrum with the os coccygis, where it 
terminates by anastomosing with the lateral sacral arteries. 
In this whole extent, it also frequently anastomoses with the 
posterior spinal arteries. 

(rf.) Ramulus eerebelli inferior vel posterior — is generally 
given off by the vertebrals before they form the basilar, but 
not unfrequently from that vessel. It directs itself outwards 
across the corpora pyramidalia, separating the filaments of 
the pneumo-gastrio from those of the accessory nerve, at th^ 
same time distributing small ramifications to them. Th^ 
ramulus continues backwards and downwards in a serpen^ 
tine direction, to gain the inferior surface of the cerebellum; 
upon the pia mater of which it is distributed. 

(e.) Ramultts basilaris — which has already been men- 
tioned as being formed by the union of the two tertebrals, 
extends from the posterior, to the anterior part of the pons 
varolii, commencing at the junction of that body with the 
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niedaUa oblongata. Id this course the ramiilus lies in a 
grooTe of the pons yarolii, posteriorly separating the sixth 
pair of nerves from each other, and giving small ramifiea- 
tioDS on either side to be distributed to the inferior surface of 
tl|e pons varolii, the cerebellum, and the medulla oblongata. 
The basilary ramulus then terminate^ by dividing into two 
pair of ramu3culi ; the first to supply the cerebellum, the 
seopsd the cerebrum. 

(«.) Ramusculus cerebeUi anterior vel superior — passed 
outwards to wind over the upper part of the tuber annulare*, 
to ascend upon the upper surface of the cerebellum, imme^ 
cUately behind the tubercula guardrigemina, to which it 
sends ramifications, as well as to the pituitary gland, and 
the valve of Vieussens. Sometimes from this ramusculus, 
at others from the basilar itself, a ramification is sent to the 
ear, through the meatus auditorius internus, dividing the 
postio mollis from the postio dura. The superior arterial 
ramusculus of the cerebellum, terminates by distributing 
itself to die pia mater. 

(j8.) Ramiiseulus cerebri posterior — by which the basilar 
ramulus terminates, proceeds on either side forwards and 
outwards, at first parallel with the last described ramusculus, 
having the third pair of nerves between them. It still con* 
tinues outwards, winding around the eras cerebri to gain the 
inferior surface of the posterior lobe of the cerebrum, to 
which it is finally distributed. Each of these ramuli receives 
the ramulus communicans from the internal carotid, which 
inosculates with them on the inner side of the third pair of 
nerves — ^thus completing the posterior portion of the arterial 
circle of Willis ; the anterior part being formed by the ante- 
rior ramuli of the cerebrum, and their transverse communi- 
cating vessel. 

Within the space surrounded by these ramuli, which is of 
a quadrangular figure, is placed the processus mammillares, 
the infundibulum, and the pons Tarini. 

The ramus next given off by the subclavian, is a sh<Hrt 
vessel which divides into several ramuU; it is termed the 
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(b.) Ramtu axis ihyroideus — and is placed immediately 
on the tracheal, or inner edge of the scalenus anticus muscle. 
Th<9 ramuli usually given off by this trunk, are four in 
number ; two of which are directed upward, and two out- 
ward. In this distribution, however, there occurs consider- 
able variety ; as occasionally one or two, or all of them, are 
given off from the subclavian artery separately. 

(a.) Ramulus thyroidetts inferior, vetMceftdens — arises 
rather to the outer side of the vertebral ramus, and generally 
opposite to the origin of the internal mammary. It ascends 
along the inner edge of the scalenus anticus muscle, as high 
as the fifth cervical vertebra, where it is directed inwards to 
gain the thyroid gland, passing behind the carotid sheadi 
and its contents, between it and the vertebral ramus,-— 
which, however, is separated from it by its bony canal. In 
this course it sends off first numerous muscular rainusculi ; 
and arriving at the side of the trachea, supplies it and the 
«BSophagus ; it then continues, but little diminished in size, 
to the posterior surface of the thyroid gland, to which it is 
distributed, — inosculating with branches of the superior 
thyroideal from the external carotid ramus. 

(6.) Hamulus cervicalis ascendens — is a small branch 
either sent off from the last described artery, from the thy- 
roid axis, or from the subclavian itself; it ascends along die 
inner edge of the scalenus anticus muscle, parallel with the 
phrenic nerve, first resting on the longus colli, then on the 
rectus capitis anticus major, reaching as high as the rectus 
capitalis lateralis,— -in which course it supplies all these 
muscles; sending also small ramifications inward dirougii 
the intervertebral foramina, along the roots of the cervical 
nerves, to anastomose with the spinal ramusculi of the ver- 
tebral ramus ; with which latter it also anastomoses on the 
posterior part of the neck, upon the deep-seated muscles of 
that region. 

(c.) Ramulus transversaUsy vel superjicialis colli — is most 
frequently given off from the thyroid axis on the inner side 
q£ the scalenus anticus muscle^ which it crosses, as well as 
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the biaolual pkxas of Dervety— being ooTefed by the trape- 
nae miiaole. In thie gituatioii h sends off namerous small 
ramusdili to tbe miisoles and nerves in this region ; it then 
divides into the superficial cervical and posterior scapular 
raniiscnll 

(«.) The superficial cervteal^^fiHieed in a tortooos direc- 
tion upward, beneath the trapezius, to supply the superficial 
muscles of the bcM^k, — anastomosing with the occipital ra- 
mulus, and being ^lost in the integuments. It also sends 
some few descending ramifications along the posterior sur- 
face of the trapezius to the spine of the scapula, where it 
anastomoses with the supra scapular artery. 

(/S.) The posterior scapular ramuseulus — which appears 
to be a contmuation of the ramulus, passes, deeply covered 
by the rhomboidei and the levator scapulas muscles, to gain 
the posterior costa of the scapula — along which it descends 
vertically, to terminate by anastomosing at the inferior angle 
with the infra scapular of the axillary artery. In this course 
it sends off numerous muscular ramifications, anastomosing 
with the deep cervical, and posterior ramifications of the 
intercostal rami. 

(d.) RatmUus supra soa/m^am— is generally the last 
vessel g^ven off from the thyroid axis, and like the above de- 
scribed ramulus it crosses the scalenus anticus in its course 
outwards, running parallel to the subclavius muscle, with 
which it is more or less connected by the fascia of the neck ; 
it is covered by the trapezius muscle, and on reaching ihe 
superior costa, it passes over the posterior ligament of the 
scapula, which separates it from the supra scapular nerve, 
— 4x>th of them being placed between the origin of the omo 
hyoideus muscle, and the root of the coracoid process. 
While in its course to the posterior ligament of the scapula, 
it sends off small muscular ramifications ; and at the liga- 
ment it sends off the superior acromial ramuseulus, which 
perforates the trapezius muscle ; and on the upper surface 
of the acromion supplies the deltoid, — anastomosing with 
the humoral thoracic ramuIns of the ramus axillaris. A 
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small, ngno^calus to the sspra apinatus inascle is next given 
off in the fgssa supra spipata^ ruDDiog to the posterior costa 
of die. boae, and ana^tomosipg ^ith the posterior scapular - 
brapch pf the superficial cervical ramusculua The supra, 
scapular ramulus terminates by a descending ramusculus, 
which passes through the acromial notch to gain the fossa 
infra spinata^— there dividing into several ramifications sup- 
plying the infra spinatus, the lopg head of the triceps, and 
teretes muscles; and anastomosing, posteriorly, with the; 
posterior scapular ramusculus of the superficial cervical, 
ramulus ; and anteriorly, with the subscapular ramus of the, 
axillary artery. 

(c.) Ramus mammillaris intemus^ — It descends ii)to 
the. chest, taking its course downwards and inwards along 
the posterior surface of the . cartilages of the ribs and 
external intercostal muscles, between them and the- 
triangularis stemL As it descends it diminishes in size, 
converging towards the artery of the opposite side ; it 
reaches as low as the ensiform cartilage of the sternum, 
where it divides into its two terminating abdominal ramuli. 
When this ramus first enters the chest, it is crossed by the. 
phrenic nerve, which is anterior to it, above being to its 
outer, and below to its inner side. In this situation the- 
internal mammary ramus gives off four or five (a.) anterior 
intercostal ramuli. These pass first between the pleurse and 
internal intercostal muscle, and then between the internal 
and external intercostal muscles ; and expend themselves by 
anastomosing with die posterior intercostal arteries of the- 
aorta, and by distributing large branches to the mamma of 
the female, anastomosing with the thoracic branches of the- 
axillary artery. Small ramusculi are distributed to the an- 
terior mediastinum and its contents, and supply the remains 
of the thymus gland ; and others pass to the pericardium, 
pleura, and diaphragm. 

The next ramulus from the internal mammary is so re- 
gular in its course accompanying the phrenic nerve, that, 
it has been named (6.) ramulus, comes nervi phrenici^^ 
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it sof^liea the dia(&mgm, apob which it is lost. In the 
interspace between the cartilages of the sixth and seventh 
ribs, the internal mammary divides into its phrenic and 
abdominal ramusculi. 

(c.) Hamulus diaphragmaUcus vel phrentcu9 — takes a 
coarse outwards, along the cartilages of the last rib, and 
distributes itself to the diaphragm, and to the transrersalis 
abdominis muscle; anastomosing with the inferior intercostal, 
superior lumbar, and circumflex ilii vessels. 

(d,) Ramulus a6(iofnina/u— on descending, passes behind 
the rectus muscle, and anastomoses vrith the ascending 
ramusculus of the epigastric. 

(d.) Ramus inter costalis superioT'^vs the last branch 
given off from the first third of the subclavian artery, from 
the posterior part of which it arises, close to the scalenus 
anticus muscle. It then takes its course downwards, along 
the posterior parietes of the chest, but anterior to the neck 
of the first rib, at the inferior edge of which it sometimes 
terminates, while at others it passes in a similar manner 
in front of the second, and even of the third rib. In the 
intercostal space or spaces, according to the length of this 
vessel, it divides into posterior and external ramuli. 

(a.) Hamulus pos/enor— -directs itself backwards, between 
the transverse processes of the dorsal vertebree, divi(Hng 
into muscular and internal ramusculi. The internal passing 
through die intervertebral foramina to supply the spinal 
marrow, the muscular are distributed to the deep-seated 
muscles of the back. 

(6.) Hamulus extemus — is distributed to the intercostal 
muscles, sending some few ramusculi. forwards to the ceso- 
phagus and bronchi In the second intervertebral space, 
the ramus intercostalis superior terminates by two ramuli, 
precisely similar to the preceding vessels, anastomosing with 
the upper intercostal arteries from the aorta. 

(£.) Ramus cervicahs profundus, vel posterior — is usually 
given off from the middle third of the subclavian artery, 
while placed between the two scaleni muscles ; but is some- 
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times arisbg id oommoD wiA the taperior interooftal aitery. 
This ramus first passes upwards, outwards, and backwards, 
gaiuiog the ioterspace of the transverse processes of the 
sixth and seventh cervical vertebrfls— -in this passage gene- 
rally separating the axillary plexus of nerves. Having 
gained the posterior region of the cervical vertebm, it 
ascends between the spinous and transverse processes of 
those bones, and divides into numerous muscular ramuli — 
supplying the deep layer of muscles of the cervical region. 
One ramulus is particularly observable, which passes up- 
wards between the semi-spinalis colli, and complexus mus- 
cles, to inosculate with the occipital and vertebral ramifica- 
tions—this vessel maybe termed (a.) ram^us anastamodicus. 

(5.) Arteria axillaris. — ^This vessel cannot be considered 
as a ramus of the subclavian artery, being in fact, as well 
as the brachial, the continuation of the main trunk of that 
vessel ; and which anatomists have named arteria axillaris, 
and arteria brachials, to facilitate the description of its 
course through the regions in which it is situated ; and I 
Jbay therefore, consistently with the plan which I have 
adopted, still denominate these vessels as arteries. 

The arteria axillaris extends from the anterior edge of the 
first rib to the inferior edges of the latissimus dorsi, and 
teres major muscles. In this course, when the arm is 
hanging by the side, the artery forms a curve, the convexity 
of which is directed upwards and outwards, and the con- 
cavity downwards and inwards. 

The axillary artery may be divided into three portions, 
sufficiently marked by its relative position with the axillary 
plexus of nerves. The upper third has the whole of the 
axillary plexus above and to its outer side ; the middle third 
is completely surrounded by this plexus ; while the mferior 
third has the median nerve in front of it, the spiral and 
circumflex nerves behind it, the external cutaneous nerve to 
its outer, and the internal cutaneous and ulnar nerves to its 
inn«r side. 

The muscles which cover the axillary artery anteriorly. 
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are, the platysma myoides^ pectoralis major^ peotoralis minor, 
boraco brachialis, and Ueeps ; its accompanying vein is also 
anterior to it. The artery rests npon the first intercostal 
muscle, in the upper digitation of the serratus magnus, from 
which muscle it then becomes separated by a considerable 
quantity of cellular membrane ; and just before its termina- 
tion, it lies upon the tendinous insertions of the latissimus 
dorsi and teres major. 

The rami which are distributed from the axillary artery, 
although irregular in their number, pass inward to supply 
the exterior of the thorax, outward to supply the muscles 
of the shoulder, and backward to supply the glands and 
adeps within the axilla. 

The internal rami, generally four in number, are termed — 
rami thoracici, and are distinguished by the following names. 

(a.) Ramus tharacictis acromialis — is of considerable 
size, and is separated from the fore part of the axillary artery 
immediately above the upper edge of the pectoralis minor, 
where it is concealed by the pectoralis major. It then takes 
its course upwards, outwards, and forwards, to gain the 
anterior edge of the deltoid muscle ; sending off ramuli to 
the subclavius, serratus magnus, and intercostal muscles, 
and then dividing in two terminating ramuli. 

(a.) RamtUus superior — ascends between the deltoid and 
pectoralis major muscle, as high as the acromio clavicular 
articulation ; when it divides into two ramusculi, — the inner 
to supply parts about the clavicle, the outer distributed to 
the capsular ligament of the shoulder-joint, and the under 
surface of the deltoid muscle ; and terminating by anasto- 
mosing with the ramulus supra scapularis. 

(6.) RamtUus in/ertor-«-takes its course downwards, be- 
tween the pectoralis major and deltoid muscles, accom- 
panying the vena cephalica ; and terminates by small mus- 
cular ramusculi, some of vrfaich anastomose with the rami 
articulares. 

(b.) Ramus tharacicus supremus — is not unfrequently 
arising in common vrith the last described ramus^ but 
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generally immediately below it It passes inwards along tbe 
superior edge of the pectoralis minor muscle, and distributes 
itself to both pectoral muscles— the larger of which must be 
removed in order to expose this ramus. It also supplies m 
part the parietes of the thorax, inosculating with the ramus 
mammillaris internus, and the rami iqtercostales. 

(c.) Ramus tharacicus langus^-ansen from the axillary 
artery, below the last two rami, and just at the inferior edge 
of the pectoralis mbor muscle, along which it takes its 
course forwards and downwards, between the pectoralis 
major and the serratus magnus muscles, to both of which 
it is distributed ; and becoming subcutaneous, it divides into 
small ramifications, which supply the mammce. It anasto- 
moses with the intercostales internal mammary and superior 
thoracic rami. 

(d.) Ramus tharacicus alaris. — ^This branch is very irre- 
gular as to its origin, frequently arising from some of the 
thoracic branches, and is sometimes entirely wanting. When 
arising from the axillary artery, it is given off about the 
middle of the axilla, and soon divides into numerous ramuli 
to supply the glands and cellular membrane in the cavity 
of the axilla — anastomosing with the intercostal arteries; 
and from them diey sometimes arise. 

(e.) Ramus suJfscapularis — is separated from the axillary 
artery at the lower edge of the subscapularis muscle, and 
behind the axillary plexus. This branch takes its course 
along the inferior edge of the subscapularis, for about an 
inch and a half, when it divides into an anterior and a 
posterior ramulus ; previous to which, however, it gives off 
some minute ramuli, to supply the glands in the axilla, and 
the subscapularis muscle. ^ 

^ (a.) Ramuhis arUerior — appears as if a continuation of 
the ramus subscapularis, taking its course along the lower 
edge of the subscapularis muscle, to the inner side of tbe, 
serratus magnus and latissimus dorsi, — to both of which 
muscles it sends ramusculi. Close to the inferior angle. of 
the scapula it subdivides into numerous ramusculi, which are 
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dkirftoted to the teretes mufloles, and anastomose freely 
wicfa the ramuftoalas scapularis posterior, of the ramulus 
traptversalis colli, from the thyroid axis. 

(6.) Ramnhu po^mor— winds around the anterior costa 
of the seapala, to g^ain the dorsum of that bone, passing in 
a space which is bounded in front by the long head of the 
triceps, below by the teretes, and above by the glenoid 
caTity. In this situation it sends off ramusculi to each of the 
above-named mUscles ; from hence it passes to the fossa 
infra spinata, dividing into two principal sets of ramusculi 
—one superficial and the other deep. The superficial set 
suppUes the integuments "upon the dorsum of the scapula ; 
while the deep set passes between the bone, the infra spi- 
natus, and teres minor muscles ; while one principal ramifi- 
cation continues under the acroknial notch to gain the fossa 
supra spinata, whiere it anastomoses with the ramulus supra 
scapularis; and posteriorly widi the posterior scapular 
ramulus; and at the inferior angle of the scapula with the 
ramulus anterior. 

(f.) Ramua artietUariSf vel circumflexus posterior — ^is 
the next branch given off from the axillary artery, arising 
from its posterior part, and sometimes in common with the 
last-described ramus. It takes its course backwards, be- 
tween the neck of the humerus and the long head of the 
triceps muscle; below the capsular ligament of the shoulder- 
joint, and above the tendon of the latissimus dorsi ; ' from 
whence it continues around the bone, encircling its neck- 
being here covered by the deltoid muscle. In this situation 
it sends off ascending, and descending ramuli. The superior 
supply the deltoid muscle, and ascend as high as the 
acromion process and shoulder-joint — anastomosmg with the 
ramus thoracicus acromialis. The inferior ramuli pass down- 
ward, along the tendon of the deltoid muscle, to anastomose 
with the ramus profundus superior of the brachial artery, 
and vrith the ramus circumflexus anterior. This ramus has 
an accompanying nerve, arising from the axillary plexus. 

(o.) Ramus articulariSfVel circumflexus anierior — ^is a 
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smaller vessel than the preoediDg ramus^ and is nsoally sent 
off from the axUIary artery immediateiy below it. They 
however sometiines arise by a common ramus ; at others it 
arises from the ramus subscapularis^ or from the ramus 
profundus superior of the brachial artery. It directs itself 
under the coraco brachialis muscle, and the short head of 
the biceps; and thus passing behind the deltoid muscle, 
anastomoses widi the posterior ramus. In this course it 
gives off ascending* and descending ramuli ; — the former to 
supply the capsular ligament^ and the synovial membrane of 
the sboulder-joint ; the latter are distributed to the muscles 
of the arm, and anastomose with the ramifications of the 
brachial artery. Such are the rami usually distributed from 
the axillary artery ; but it not very unfrequently occurs, that 
this vessel divides high in the axilla into two equally-sized 
branches, producing great variety in its distributions. And 
this is a circumstance also attended with important patho- 
logical considerations, which will hereafter be alluded to. 

(5.) Arteria brachialis — still a continuation of the sub- 
clavian, proceeds from the lower edge of the tendon of the 
teres major muscle, to the bend of the elbow; where usually 
opposite to the coronoid process of the ulna, it divides into 
its terminating rami. In this course it does not pass directly 
vertically, but obliquely from above to below, and from 
behind to before. It is covered, first, by the coraco bra- 
chialis muscle, by the inner edge of the biceps, and by the 
fiiscia of the arm ; but at the bend of the elbow it sinks 
deeper, and is covered by the aponeurosis of the biceps 
muscle, and the pronator radii teres. Posteriorly, it rests 
upon the triceps, the tendinous insertion of tfie coraco 
brachialis, and the brachialis intemus muscle. The super- 
ficial veins are separated from the artery by the fascia of the 
arm, but the artery has its venee comites accompanying it 
The brachial artery sends off numerous branches to supply 
die muscles of the arm, and may be described as anterior, 
posterior, external, and internal branches. The three firat 
sets supply the muscles in their colrrespondmg situations. 
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Itnd bare no ifistiact names ; but the internal rami fStmn moat 
ess^itial anaatomoaes^ and are therefore denominated ac* 
c»idisgly. 

(a.) Ramus profumdus superior. — This brandi is some* 
tmes given off by the subscapnlaris, or posterior circamflex 
ramus ; bat when from the brachial artery^ it is separated 
from it aboat an indi below the tendinous insertion of the 
teres major; it then takes its course backwards and out* 
wards, between the triceps and die humemsy continues 
around to the back part of the humerus, penetrates the 
second portion of the triceps muscle, and dien becomes 
anterior to the bone, and is placed between the triceps and 
braehialis intemus muscles— losbg itself in numerous mus* 
eular and anastomosing ramifications, upon the outer side of 
the elbow-joint. In this eourse it sends off se?eral ramuli ; 
first to die triceps, immediately after its separation from the 
bradiial artery ; while between the triceps and the middle 
of the back part of die humerus, it sends a ramulus alcmg 
the bone as far as the olecranon of the ulna, to supply the 
elbow-joint, and anastomose with the recurrent ulnar and 
recurrent interOsseal ramuli : near die elbow, just aboTe die 
external condyle of the humerus, the ramus proftindus ter- 
muMites by dividing' into anterior and posterior ramuU. The 
anterior deseend betvreen the supinator radii longus and 
braehialis intemus muscles, deeply seated, and having* the 
spiml and external cutaneous nerves, and cephalic veins 
anterior to diem. These anastomose with the recurrent 
mdial ramuli. The posterior ramuli pass behind the ridge 
of the external condyle, and anastomose with the recurrent 
interosseous ramusculi. 

It is the ramus profundus superior which, proceeding from 
the inner to the outer side of the arm, anastomoses with 
the recurrent radial, and is the prbcipal means of carrying 
on the circulation in obUteration of the brachial artery. 

(b.) Ramus profundus inferior — is given off from die 
inner side of the brachial artery, just at the insertion of the 
coraco braehialis muscle ; direcdy after its origm, it pene* 
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trates the intermascular ligameDt, which proceedf from tbci 
insertioD of the coraco. breehialis to the interaal condyle ; it 
ciesceDds to the fOssa between the internal condyle and 
processus olecranon of the ulna; here being* accoiapanied 
by the nlnar nerve, it terminates in numerous ramuli, which 
freely anastomose with the ramus anastomoticus magnus, 
and ramuli recurrentes ulnaris. In tfiis course it sends off 
nothing but small distributions to the muscles ; lying at first 
upon the topdon of the coraco brachialis, and in the rest of 
its extent upon the third head of the triceps muscle. 

(o.) Ramus anckstomotwus magnus — is given off firom 
the brachial artery, in the inferior third of the arm, and close, 
to the mtemal condyle ; it immediately diiects itjself trans- 
versely inwards, crossing the brachialis internus muscle, 
behind the n^edian nerve ; it then, perforates the intermus-. 
cular tettdon between the bradiialis internus and triceps, and[ 
divides bto two ramuli: the anterior sends np superior 
ramusculi to anastomose with the ramus profundus inferior; 
and inferior ramusculi descend in front of the internal 
condyle, to anastomose with the anterior recurrent ulnar., 
ramusculi The posterior ramuli take their course down- 
ward, between the olecranon and internal condyle, giving 
ramusculi also to anastomose with the remus profundus 
inferior, and with the posterior recurrent ulnar nimupculi. 

(d.) Ramus nutritius humeri — is a small branch given 
off from the brachial, generally at the insertion of the coraco 
brachialis muscle, the tendon of which it perforates, and 
immediately enters the nutritious foramen of the os humeri,, 
which is directed from above downwards. 

The brachial artery terminates at the bend of the elbow, 
opposite the coronoid process Of the ulna, in the r^mus 
radialis and ramus ulnaris. The division of the brachial 
artery into these rami, is not always situated at this point, 
but occasionally occurs at various distances above it, and, 
sometimes as high as the axilla. 

(b.) Ramus radialis — is smaller, and more superficial, 
than the ramus ulnaris ; but appears, from its direction, more. 
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like a coDtkiaatioD cf the brachial artery. It extends from 
its diyisioD from the brachial to the palm of the hand, where 
it terminates by forming the deep palmar arch. In diis 
coarse, it may first be described in front of the radius, next 
behind the carpus, and lastly in the palm of the hand. 

In front of the radius, it first lies upon the supinator radii 
brevis, separated from it by a small quantity of adeps, and 
cellular membrane; it then crosses the insertion of the 
pronator radii teres ; next it runs along the flexor tertii inter- 
nodii pollicis, reaches the pronator quadratus, upon which 
it passes; and lastly, gains the. radius, running around to 
the posterior part of the wrist-joint. It is covered anteriorly, 
in the superior third, by the supinator radii longus, and pro- 
nator radii teres ; below, it is superficial, and its pulsation 
may readily be felt, being only covered by the integuments 
and aponeurosis of the fore arm. On its radial, or outer 
side, it is bounded by the supinator radii longus, and its 
accompanying nerve; on its inner, or ulnar side, it has 
above, the pronator radii teres, and below, the flexor carpi 
ulnaris. 

The ramus radialis is usually accompanied by two venae 
comites; and in front, although separated from it by the 
fascia of the fore arm, is placed the superficial radial vein. 
In this first part of the ramus radialis, numerous rarouU are 
sent off to supply the muscles : — anteriorly, to the pronator 
radii teres, aponeurosis, and integument of the fore arm ; 
posteriorly, to the muscles already named, upon which it 
rests in its course ; externally, to the supinator radii longus, 
and exttonsores carpi radiales ; and internally, to the common 
flexors of the fingers, and wrist-joint. Besides these mus- 
cular Tamuli, others are given off which are to be more 
particularly noticed. 

(a.) Ramulus recurrens radialis, — ^This vessel is placed 
between the supinator radii longus, which covers it, and the 
supinator radii brevis, upon which it rests ; and to both of 
which it sends ramusculi: it then directs itself upwards, 
in front of the external condyle of the humerus, between 

E 
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the supinator radii longus, and brachialis anticas muscles; 
where it divides into internal and external ramusculi: — the 
external anastomose with the ramus profundus superior; 
and the internal, in front of the elbow-joint, with the ramus 
anastomotieus magnus, the anterior recurrent ulnar, and 
ioterosseal ramuli. 

(6.) Ramulus superficialis vok^ — is given off usually about 
an inch above the carpus ; it is very variable in its size, and 
passes superficially downwards, crossing the annular liga- 
ment, and origin of the muscles of the thumb — to both of 
which, as well as to the integuments of the palm of the 
hand, it distributes small ramusculi. It terminates with the 
extremity of the superficial palmar arch, which it may be 
said to complete. 

This vessel is, however, so variable in its size, as some- 
times scarcely to be distinguished ; while at others, it is so 
large, as to appear like a continuation of the ramus radialis : 
under such circumstances, it not only forms an important 
part of the superficial palmar arch, but also distributes 
digital ramusculi to the thumb and fore finger. 

While the ramus radialis lies upon the bone below the 
pronator quadratus muscle, it sends off — 

((?.) Ramulus radialis carpi anterior. — ^This small vessel 
takes its course inwards, underneath all the flexor tendons of 
the fingers, and supplies the ligaments of the wrist-joint ; 
anastomosing, above, with the ramulus interosseus, and in- 
ternally, with its corresponding ramulus from the ukiar 
artery. 

In the second part of the course of the ramus radialis, as 
it passes around the outer side of the carpus, it lies upon 
the ligaments of the wristrjoint, and upon the head of the 
first phalanx of the thumb— being covered by its three 
extensor tendons, and by the fascia and skin. In this situ- 
ation,4t gives off— 

(d,) Ramulus darsalis carpi radialis — which takes its 
course inwards, underneath the tendons of the extensore to 
the wrist and fingers-^there supplying the ligaments of the 
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joint; and terminates by aDastomosing with a similar ra- 
multts of the ulnar ramus. It distributes superior ramus- 
culi to anastomose with the posterior interosseal ramuIuSy 
and inferior ramnsculi which supply the interosseii muscles, 
and anastomose with the deep palmar arch. 

(e.) Ratnuli dorsales poUicis — ^generally arise by two 
raipnli, which proceed along the dorsum of the thumb to 
supply both its radial and ulnar sides ; that on the ulnar side^ 
sends a ramusculus to the radial side of the index finger, 
which has been named the («.) ramuscultis dorsalts indicts. 

The ramus radialis, in its passage to the palm of the hand, 
passes between the abductor indicis and adductor pollicis 
muscles : in this situation, it divides into its three termi- 
nating ramuli. 

(/.) RamtUus magnus vel princeps pollicis — passes for- 
wards to the anterior edge of the adductor pollicis, and at 
the lower extremity of the first phalanx of the thumb; it 
divides into two digital ramusculi, which supply both radial 
and ulnar sides of the palmar surface of the thumb. 

(^.) RamtUus radialis indicis — takes its course along 
the radial side of the fore finger, the palmar surface of which 
it supplies — anastomosing on the anterior phalanx with the 
ramulus ulnaris indicis of the superficial palmar arch. This 
ramulus, while in the palm, generally anastomoses also with 
the outer extremity of the superficial palmar arch. 

(^) Ramulus palmaris profundus — passes transversely 
from between the abductor indicis and adductor pollicis, 
sinking deeply into the palm of the hand ; and resting upon 
the metacarpal bones and interosseii muscles, reaches the 
metacarpal bone supporting the little finger, where it ter- 
minates by anastomosing with the deep ramulus of the 
ramus ulnaris — thus forming the deep palmar arch. The 
convexity of this arch is directed downwards, and is placed 
in a space midway between the superficial palmar arch and 
the carpus, being covered by the flexor tendons of the 
fingers, and the lumbricales muscles. From the convexity of 
the arch are sent off ramusculi, to supply the interossei 

B 2 



52 DBSORIPTIVB ANATOmr OF THB ABTBBIB8. 

lyiascles, and these proceed forward to the anterior extremities 
of. the metacarpal bones, to anastomose with the digital 
ramusculi of the superficial palmar arch : from the concavity 
of the deep palmar arch, small ramusculi are directed 
upward, to anastomose with the ramuli arteriores carpi. 
: (f.). Ratnufi ulnaris — extends from opposite the coronoid 
process. of the ulna to* ibe.'palm of the hand, where it t(r- 
tmnatesby f^nmng* 'the\superficial palmar afch. 'It is* larger 
than the radial ramus^ and passes more obliquely down- 
wards, beipg first situated between the superficial and deep 
layer of muscles ; but about the middle of the fore arm it 
emerges from^ 'between them, becomes superficial, and 
passes vertically downwards- to the ligamentum carpi an- 
nulare, where it. is directed 9lightly . outwards, -passing 
anteriorly to the ligament on the radial side of the pinform 
' bon^ ; and having gained the palm of the hand, it forms the 
superficial arch. In this course the ramus ulnaris is covered 
by the pronator radii teres, flexor carpi radialis, flexor sub- 
limis digitonim, flexor carpi ulnaris muscles, and by the 
median nerve ; -below the middle, of the,arm, it is- covered by 
the slun, and aponeurosis of Kie fore arm; in the hand, it 
lies beneath the palmaris brevis muscle, and palmar apo- 
neurosis'. ' It successively lies upon the brachialis intemus, 
Hexor digitorum profundus, Kgamentum carpi annulare, and 
m the palm of the hand on the common flexor tendons of 
the fingers. On its ulnar side it is bounded by the ulnar 
'p'erve, and the flexor carpi ulnaris muscle; and while passing 
over the ligamentum carpi annulare, by the pisiform bone : 
on its radial side, it is bounded by the flexor digitoram 
sublimis. 

The muscular ramuli which are given off from this brandi, 
are as numerous as from the radial, and like them have no 
specific names. The following, however, require a more 
particular notice. 

(a.) Ramuli recurrentes anteriores — generally arise by 
one common vessel, and soon divide into an anterior and 
posterior ramulus. The anterior takes its course outwards. 
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between the pronator radii teres and bracbialis inter^as 
muscles, and ascends in front of the internal condyle, inos- 
culating* with the ramus anastomoticus magnus, and the 
ramus profundus inferior. 

The posterior recurrent ramulus is directed inwards behind 
the pronator radii teres, flexor carpi radialis, and flexor digi* 
torum sublimis, between it and the flexor profundus ; in this 
situation, taking the course of the tendinous origin of the 
flexor longus pollicis: it then ascends behind the internal 
condyle, between the two origins of the flexor carpi ulnaris, 
being placed between the olecranon and internal condyle, 
where it is accompanied by the ulnar nerre : it terminates 
by anastomosing with the deep, and anastomotic branches 
of the brachial artery. Both of these recurrent ramuli 
supply the muscles upon which they rest. 

(&.) Ramulus interosseus — is sent off from the ramus 
ulnaris, underneath the flexor sublimis digitorum, taking a 
course outwards and backwards to gain the upper inter- 
osseous space, opposite to the tubercle of the radius, where 
it divides into an anterior and posterior ramusculus. Before 
this division, however, it sends off — 

(a.) Ramusculi recurrenies interossei anieriores. — ^These 
are very small vessels, but they surround the coronoid pro- 
cess of the ulna, and anastomose with the recurrent ramuli 
of the radial and ulnar rami. 

(j8.) Ramusculus interosseus anterior — takes its course 
downwards from the tubercle of the radius, accompanied by 
a branch of the median nerve, being covered by the flexor 
longus pollicis and flexor profundus muscles, to the superior 
edge of the pronator quadratus muscle, where it divides into 
two ramifications. The anterior of these supplies the pro- 
nator quadratus, continues downwards to the front part of 
the wrist-joint, and anastomoses with both the radial and 
ulnar anterior carpal ramuli. The posterior ramification 
pierces the interosseous ligament, immediately above the 
pronator quadratus muscle ; and descending along the back 
part of the radius, gains the posterior surface of the carpus. 
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to inosculate with the posterior carpal ramuli of the radial 
and ulnar rami. 

(y.) Ramuscuius interossetts posterior — takes its course 
backwards, from opposite the tubercle of the radius, through 
the interosseous hiatus, between the upper edge of the inter- 
osseous ligament, and the oblique ligament of the middle 
radio-ulnar articulation, where it is covered by the extensor 
longus digitorum communis, and anconeus muscles, both of 
which it supplies. It then (divides into two ramifications, the 
superior of which takes its course upwards, between the 
anconeus and supinator brevis muscles, passing around the 
external condyle between it and the olecranon ; it anasto- 
moses freely with the superior profunda, recurrent radial, 
and recurrent ulnar ramuli. The descending ramification of 
the ramuscuius interosseus posterior, does not run down- 
wards on the interosseous ligament, but is situated between 
the extensor common to the fingers, and the proper extensors 
of the thumb. When it reaches the upper part of the dorsal 
surface of the carpus, it distributes itself by anastomosmg 
with the posterior carpal ramuli of the radial and ulnar rami, 
and with the posterior ramification of the anterior interosseal 
ramuscuius. 

(c.) RamtUi carpi ulnares^ anieriorei et posteriores — are 
given off from the ramus ulnaris, just above the styloid 
process of the ulna ; and taking their course, as implied by 
their name, upon the anterior and posterior surfaces of the 
carpus, they freely anastomose with the corresponding ra- 
muli of the radial ramus, and the ramifications of the inter- 
osseal ramuscuius. 

The ramus ulnaris, while passing over the anterior surface 
of the ligamentum carpi ulnare to the radial side of the 
pisiform bone, distributes small ramifications to the neigh- 
bouring ligaments, cellular membrane, and integuments, and 
then divides into its two terminating ramuli. 

(d,) Ramulus communicansyvel profundus — takes a deep 
course, accompanied by a branch of the ulnar nerve, be- 
tween the flexor brevis and abductor minimi digiti muscles. 
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lo inosculate with the deep palmar arch of the ramus 
raihalis. 

(e.) Romulus palmaris superjieialis — takes its course 
outwards, across the palm of the hand, to gaiu the centre of 
the metacarpal bone of the fore finger, where it anastomoses 
with the ramulus superficialis volse, and the ramulus radialis 
indicis, thus completing* the superficial palmar arch; the 
convexity of which is directed towards the httle and index 
finger, and the concavity .towards the ball of the thumb. 
A branch of the median nerve accompanies this arterial 
arch. 

There are several ramusculi given off both from the con- 
vexity and the concavity of the superficial palmar arch. 
Those from the concavity, pass upward toward the carpus, 
to supply the lumbricales muscles, and anastomose with the 
anterior carpal vessels; those from the convexity, are gene- 
rally four in number. 

(a.) Ramuscuii dtgiiales, — The first or internal takes a 
course along the metacarpal bone of the little finger ; it 
supplies the muscles proper to it, and terminates by being 
distributed to the ulnar side of the little finger. The second 
ramusculus runs in the interspace between the little and 
ring finger, and opposite the heads of the metacarpal bones; 
it divides into two ramifications, to supply the radial side of 
the little finger, and the ulnar side of the ring finger. The 
third ramusculus passes between the metacarpal bone of the 
ring and middle finger ; and in like manner is divided, and 
supplies the radial side of the ring, and ulnar side of 
the middle finger. The fourth ramusculus is placed be- 
tween the metacarpal bones of the middle and index fibgers, 
and distributes itself to the radial side of the middle, a:nd 
ulnar side of the index finger. The rest of the index finger, 
and the thumb, are supplied by similar distributions froip the 
radial ramus. Each digital ramusculus has an accompa- 
nying branch, supplied from the median and ulnar nerves ; 
and as they descend toward the extreme phalanx, they 
converge; and about the centre of the extreme phalanx. 
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they aniie so as to form- arches/ from the convexity of 
which numerous distributions are given off, supplying the 
cutaneous papillse^ accompanied by numerous filaments of 
nerves. 

The THORACIC PORTION OF THE AORTA. — ^The name given 
to this portion of the aorta, it is to be remembered, does not 
apply to the whole of the vessel contained within the thorax ; 
as ia this sense, the arch of the aorta would also be implied 
by the term. The thoracic portion of aorta commences 
from the fourth dorsal vertebra, and extends to the twelfth, 
where it passes between the crura of the diaphragm; and 
becomes the abdominal aorta. In this course the aorta 
is not completely vertical, but passes obliquely from above 
to below, and from left to right, being first placed to the left 
of the bodies of the dorsal vertebrae : while on the twelfth 
dorsal vertebra,'it is j^laced precisely in the mesian line. It 
also forms a £(light cutve) 't)ie cdnyexTty of which is directed 
*to the right, and the concavity to the leftrrat the same time 
conforming to the bend of the column of the dorsal vertebrae, 
and consequently, being concave anteriorly. In this extent 
it is placed in the posterior' mediastinum (for an account of 
which, vide page 185, Vol. III.), accompanied by the tho- 
racic duct, veiia.azygos, oesophagus, and par vagum nerves. 
It lies dose to the vertebral column, — separated, however^ 
•from it by the left intercostal veins, as they are seen passing 
to' the vena azygos. After having observed the relative 
position of the thoracic aorta, the student should proceed to 
the iBnumeration of the arteries given off from it These are 
described as anterior and lateral brandies. 

(6.) Ariert€P bronchiaUs — are the arteries given off from 
the. Core part of the thoracic aorta ; they are very variable in 
their origin, commonly however arising by two distinct arte- 
ries, bne on either side ; at others, by four separate vessels ; 
and sometimes by a single vessel, which afterwards divides 
into four branches. They are given off from the aorta, whether 
ip common or separately, opposite the fifth dorsal vertebra. 
The right bronchial artery^ which not unfrequently arises 
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froin the ,8tipeTior ioteroostal^ takes its qoi^fse backwards^ 
and to the lighi;- knmedi^.tely seDcHng some small rami to 
the oesophagus ; it then . contiDiies ile eourse along* the 
posterior surface of the right bronchus, ufon which it 
diTides into numerous minute rami — supplying the pleura^ 
pericardium, and bronchial glands, imd are finally ,dist|ih 
buted upon the ultimate divisions of the bronchi within the 
lungs. 

The left bronchial artery, ii9 separat^ from the aorta upon 
a level with the right, and is distributed in a similar. manner 
upon its corresponding side. 

(7^) Arterue cgsophagetB — vary both in their number and 
their size ; frequently being six or seven^^and small ^ a% (Hhers, 
only one,.and proportionably large. They arise from the 
front part of the aorta, immediately below the bronchials, 
from which some of them are not unfre<|uently given off. 
They divide themselves into ascending and descending 
branches, which are distributed with the oesophageal plexus 
of nerves, to the coats of the oesophagus. 

The superior rami anastomose with the oesophageal ra- 
mifications of the inferior thyroid ramulus of the subclavian 
artery ; and the inferior, with the oesophageal ramuli of the 
codiac axis. 

(8.) Arterue intercostales — are separated from the sides 
of the aorta, and are commonly nine in number on each 
side ; but they may be more or less, depending upon the 
B umber of intercostal spaces, supplied by the superior inter- 
costal ramus of the subclavian artery. The intercostal 
arteries of the right side are longer than those on the left, 
and cross the bodies of the dorsal vertebrae behind the 
oesophagus, to gain their destination. They are not all 
separated from the aorta at the same angle — the superior 
forming an acute, while the inferior form an obtuse angle, 
with the aorta : the former to retard, the latter to facilitate 
the current of the blood. Their course and distribution are so 
similar, that a description of one of these vessels, will serve 
for the whole of them. They all pass behind the sympa- 
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Ibelie n^nre^, mmI their gwglia ; and on mtenng the epaoe 
between the ribs and vertebro^ to which (hey belong, divide 
into two rami 

(a.) . Ranms darsali&^whioh directs itself backwards be- 
tween the corresponding transverse processes of the ver- 
lebrs^, is divided into superior, inferior^ internal, and posterior 
ramuli. 

The superior and inferior, to anastomose with the inter- 
costal arteries above and below it; the internal, to pass 
through the intervertebral foramina, to supply the spinal 
marrow and its sheath ; and the posterior, to expend them- 
selves upon the muscles of the b^ck. 

(l.) ^ Ramus anterior,, vel iniercostalis proprius — is much 
larger than the posterior ramus, and appears as a continu- 
ation of the main artery. It winds outwards and slightly 
downwards to gain the middle of the intercostal space, to 
be placed between the pleura and external intercostal mus- 
cles, where it soon divides into two small .ramuli 

(a.) Ramultis superior— is the larger of the two, and 
runs along the acute edge of the rib above it, accompanied 
by a corresponding nerve and vein— the vein lies supe- 
rior, while the nerve is inferior to it. At the anterior third, 
the inferior ramulus leaves the rib (hence no groove at this 
part of the bone), and is directed towards the middle of the 
intercostal space — supplying the intercostal muscles, pleura, 
and periosteum of the ribs. They terminate, those within 
the intercostal spaces of the ribs, by anastomosing with 
the ramuli intercostales of the internal mammary branch 
of the subclavian artery; and those of the fake ribs, 
with the epigastric and circumflex iliac ramuli of the external 
iliac. 

(6.) Ramulus inferior-^is much smaller than the preced- 
ing, runs along the obtuse edge of the rib below it ; and 
terminates, by supplying the outer surface of the ribs, and 
the muscles which cover them. 

The superior aortic intercostal artery, anastomoses with 
the inferior subclavian intercostal ramus; and the inferior 
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aortic intercostal artery, ^hich is conceided by the piHars of 
the diaphragm, anastomoses with the first lumbar. 

The posterior part of the tihoracic aorta^ sends off some 
small unimportant arteries to the. cellular membrane within 
the posterior mediastinum. 

The ABDomNAL POBTION OF THE AORTA-— exteuds from 
between the crura of the diaphragm to the junction of the 
fourth and fifth lumbar vertebm, where it divides into the 
right and left common iliac artery. In this course it does 
not pass vertically, but with a degree of obliquity ; being in 
the mesian line opposite the twelfth dorsal vertebra, and 
opposite the fourth lumbar; but between' these points it 
inclines to the left of the bodies of the vertebrse, so a^ to 
present a concavity, facing to the right sNe. Again, its 
course is not vertical, owing to the form of the lumbar 
portion of the vertebral column ; according with which, it 
is curved forwards, presenting its most anterior point on the 
third lumbar vertebra, a little above and to the left of the 
umbilicus. 

The aorta, on leaving the thorax, does not immediately 
pass into the cavity of the abdomen, but is enclosed in a 
tendinous sheath, produced by the connecting fibres of the 
two crursB of the diaphragm, and bounded behind by the last 
dorisal, and upper part of the first lumbar vertebra ; so that, 
strictly speaking, this portion of the vessel is neither ab- 
dominal nor thoracic. The thoracic duct apd vena azygos, 
pass through this opening, with the aorta between it and the 
right crus of the diaphragm. Directly the aorta has entered 
the abdomen, and is resting upon the first lumbar vertebra, 
it is covered by the lesser omentum, stomach, and solar 
plexus of nerves ; and here gives off the diaphragmatic 
arteries, and the coeliac axis. Upon the second lumbar 
vertebra it is crossed by the vena port® and pancreas ; and 
immediately below the pancreas, by the duodenum ; be- 
tween which and the artery, the left emulgent vein is placed. 
In this extent the aorta next gives off the superior me- 
senteric^ and the two emulgent arteries. Inferior to the 
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juDctioD of the second aod third lambar vertebrae, and below 
where the duodenum crosses the aorta to its termination, it 
is covered by the transverse mesocolon, and root of the 
mesentery — ^having* the vena cava to its right side, with the 
continuation of the sympathetic nerve ; while on the left 
side, it is also bounded by the sympathetic nerve, which is 
nearer to it in this situation. 

The arteries that are given off from the aorta, within the 
abdomen, are destined to supply the viscera and parietes of 
that cavity ; and are separated, some in pairs and some in 
single branches, in the following order :-^9.) Arteria phre- 
nica dexter ; (10.) arteria phrenica sinistra ; (11.) arteria vel 
asds coeliaca; (12.) arteria mesenterica superior; in the 
epigastric reg^n. (13.) Arterise capsulares ; (14.) arteri® 
renales; (15.) arteriae spermaticse; (16.) arteria mesenterica 
inferior; in the lumbar region. (IT.) Arterise lumbales; 
(18.) arteria sacra media; in the hypogastric region. The 
student cannot, however, dissect these vessels well in the 
above order of succession ; but it is better first to examine 
the three azygos arteries, which supply the organs of diges- 
tion, and their assistants, the chylopoetic viscera: after which 
these organs being removed from the abdomen, the remain- 
ing vessels may be conveniently traced. 

(11.) Arteria vel axis cosliaca — ^is a short vessel given off 
from the aorta between the crura of the diaphragm, upon the 
last dorsal vertebra. It is bounded above by the lobulus 
spigelii, and below by the pancreas ; it directs itself for- 
wards, and slightly to the right, for nearly an inch in extent, 
when it divides into three rami: ramus gastricus, vel co- 
ronarius ventriculi, ramus hepaticus, and ramus splenicus; 
but sometimes it gives off one or both of the phrenic 
arteries. 

(a.) Ramus gastricuSy vel caronartus ventriculi — ^is the 
smallest of the three branches given off from the coeliac 
artery. It takes its course upwards, forwards, and to the 
left) and having* reached the lesser curvature of the sto- 
ntadi, it enters the space between the two layers of the 
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lesser omentum; and arrmng' at the juDctioD of the ceso- 
phaj^ with the stomach, it divides into two ramiili. 

(a.) Ramulus mpmor«— takes its course upwards upon 
the posterior surface of the oesophagps, which it supplies, 
anastomosiDg* with the oesophageal arteries of the thoracic 
aorta : some ramusculi also pass downwards upon the great 
cul de sac of the stomach, supplying its coats, and anasto- 
mosing with ramuli of the splenic ramus. 

(i.) Ramulus inferior — is the larger of the two, and 
takes its course along the lesser curvature of the stomach, 
from left to right, towards the pylorus, where it terminates 
by anastomosing with the ramulus pyloricus of the ramus 
hepaticus. In this course it sends off numerous ramusculi 
upon the anterior and posterior surface of the stomach, sup- 
plying that organ, and anastomosing with the left inferior 
gastric ramulus of the splenic ramus. 

(b.) Rc^mus hepaticus,-^To expose this vessel the liver 
most be raised, the anterior layer of the lesser omentum torn 
through, and the pyloric extremity of the stomach drawn 
downwards : it will then be seen to be a larger vessel than 
the preceding : directing itself forwards, upwards and to the 
right, towards the neck of the gall-bladder, and the trans- 
verse fissure of the liver ; — upon entering which, and being 
placed before the vena portse and behind the hepatic duct, it 
divides into two terminating ramuli; but previous to this 
division, it also sends off the following ramuli 

(a.) Hamulus pyloricus ^^ is separated from the ramus 
hepaticus, rather above the pyloric extremity of the stomach, 
along which it runs, distributing ramusculi to it, and to the 
pancreas; it then terminates in a ramusculus which is di- 
rected along the lesser curvature of the stomach from right 
to left, and anastomoses with the ramulus inferior of the 
ramus coronarius. 

(&.) Ramulus gasiricus inferior cfex/er— -arises behind the 
pylorus, from the under part of the ramus hepaticus, takes 
its course downwards, behind the pyloric extremity of the 
stomach and pancreas, and then proceeds from right to left 
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along the greater curvature of the stomach, and terooiuatee 
by anastomosiDg' with the left ioferior gastric ramulus. In 
this coarse it sends off, while in a vertical position behind 
the pyloric extremity of the stomach, ramuscuU which are 
directed to the rights to supply the duodenum and posterior 
surface of the pancreas ; ajpd to the left, to the inferior and 
posterior surface of the pylorus. While it is passing along 
the greater curvature of the stomach, it sends ramusculi 
superiorly* upon the anterior and posterior surface of that 
organ, and which anastomose with the ramulus pyloricus of 
the hepatic ramus ; also descending branches to supply the 
two laminsd of the great omentuin upon which they pass, 
and the transverse arch of the colon. The ramus hepaticus 
also sometimes before it divides, sends ramuli separately to 
the pancreas, duodenum, and stomach ; but which are most 
frequently supplied as above described. 

(o.) RamiUw hepaticus ct^o^/er— continues its course from 
between the vena portae and hepatic ducts, along the trans- 
verse fissure of the liver ; at the right extremity of which it 
enters into the substance of the right lobe, to be ultimately 
distributed in that organ. Before it is dius divided, however, 
it sends off — 

(«.) Ramusculus cysticus. — ^This small vessel runs along 
the duct of the gall-bladder to the neck, and from thence 
distributes itself to the coats of that organ. 

(d.^ Ramulus hepaiicus sinister — is smaller, than the 
right hepatic ramulus : it proceeds obliquely upwards, to 
enter the transverse fissure of the liver; and taking its 
course to the left extremi^ of that fissure, it enters the left 
lobe, in which it is distributed, accompanying the ramifica- 
tions of the vena portsB. 

(c.) Ramus spUnicus. — In the adult this is a larger 
ramus than the hepatic, but the reverse occurs in theioBtus. 
To gain a proper view, of this branch, the stomach should be 
separated from the oesophagus and turned down, when its 
whole extent may be seen reaching from the Qc^liac axis to 
the spleen, in which it is distributed* It passes from right to 
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teft, formiDg naraeroiis tortaosities, being lodged in a groove 
IB the upper edge of the pancreas, acoonpanied by its oor-» 
responding vein^ wbich Is inferior to it In this coarse i^ 
first sends ofi^ 

(a.) RamuK panereaticu^ihe nvmber of wbicb is irre* 
gular. Tbey pass from tbe lower part of tbe ramus to 
supply the parenchyma of the pancreas, in the substance of 
which they anastomose with the pancreatic ramifications of 
the ramulus gastricus inferior dexter. One of these ramuli, 
to the left extremity of the pancreas, is not unfrequently so 
much larger than the reiit, that it has been denominated by 
some anatomists as the ramnlus magnus paifcreaticus. 

(ft.) Ramulus gastrict^ inferiar sinister — *- when fiM 
separated from the splenic ramus, takes its course upwards 
and to the left of the great extremity of the stomach, be- 
hind which it is concealed : it then descends ; and between 
the two layers of the g^eat omentum, takes its course along 
tbe greater curvature of the stomach, to anastomose with 
the right inferior gastric ramulus. In its course it sends off 
small ramusculi to the pancreas, and ascending ramusculi to 
die anterior and posterior surfoces of the stomach, which 
anastomose with the descending ramifications of the ramu- 
lus inferior of die ramus coronarius ventriculi. Its descend- 
ing ramusculi supply the left half of the great omentum, and 
the transverse arch of the colon. 

(c.) Ramuii ftrtfi^es.— These are short vessels, separated 
from the splenic ramus just before it terminates within the 
spleen, and pass to the eul de sclc of the stomach, which 
they supply ; being directed upwards to the cardiac terpu- 
nation 6f the oesophagus, to anastomose with the cesophar 
geal ramifications of the superior ramulus of the ramus 
coronarius. 

The ramus splenicus then terminates by its ultimate dis- 
tributions within the spleen. 

(12.) Arteria mesenterica superior"^ separated from 
die aorta not more dian three or four lines dktance below 
the celiac artery, and oppoate to the first lumbar vertebra : 
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fiymi hence' it eztetidkitd this xig-bc *^i«L^ foiM/vdie^^ H.t^^ 

.'ipinates by suppl^g^the cQ&cum« I^.thiei 6oun|e itibro^^ti 

<;Qlive)dty faciDg.to die^Mt, ao^^po.i^'tity toth^^ It 

'is .first covered 'by tbe paiKOieas.ah^d/v^Da p^Hee; then 

emeirgiDg from the loyv;^' ei^ge^of .the pancreas, it passes in 

' front of the third- portion of the duodennm, behind the 

transrertfe arch of the colon, and enters between the two 

layers of the mesentery, to pass to its terminations. 

To expose this artery in its whole course, the transverse 
ardi of the colon, with its mesocolon, must be turned up- 
wards towards the thorax, when it may be seen passing from 
under the pancreas ; and in conse4]uence of the transparancy 
of the anterior layer of the mesentery, may be easily traced 
in the remainder of its extent. 

Inimediately after the mesenteric artery is separated from 
the aorta, it gives off some very small vessels to the duode- 
nam and pancreas, which anastomose with the splenic and 
hepatic ramuli ; after which, from its concavity, it sends off 
the three following rami. 

(a.) Ramus colicus superior dexter — arises from the 
anterior and right portion of the mesenteric artery, while it 
is covered by the transverse mesocolon, between the two 
laminae of which it insinuates itself, and runs forwards to 
near the middle of the arch of the colon; but before it 
reaches that intestine, it divides into a right and left 
ramulus. 

(a.) /ZtfmulM^ anastimoticus sinister — accompanies the 
left .pari of the transverse arch of the colon, as far as the 
jupc^n of the arch with the descending colon, where it 
anastomoses with the ramus oolicus superior sinister of the 
inferior mesenteric artery. From the convexities formed by 
these, anastomoses, ramusculi pass off to supply the colon. 

(6.) Ramulus anastomoticus dexter — is similar to the 
last, but takes its course in an opposite direction, to anas- 
tomose with the ramus colicus medius dexter, and in like 
manner gives off ramusculi, which supply the corresponct- 
ing portion 6f the colon. 
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{b.) Ramus eolicus medius dexter — arises generally about 
two iDches below the last braoch ; sometimes, however, by 
a common trunk with it. It takes its course outwards, 
towards die ascending colon ; but before it reaches it, di- 
vides into an ascending and descending anastomosing 
ramulus. 

(a.) Ramulus anastomotieus superior — takes its course 
upwards, to anastomose, with the right anastomotic ramulus, 
of the superior colic. 

(&.) Ramulus anastomotieus tn/mor— -takes its course 
downwards, to anastomose with the inferior right cohc ; both 
of them sending parallel ^musculi to the ascending colon 
from their convexities. 

(c.) Ramus colicus ifrferior dexter^B the terminating 
branch of ttie superior mesenteric artery ; it is directed be- 
tween the two layers of the mesentery, to the junction of 
the ileum with the esecum ; just before it reaches this junc- 
tion, however, it divides into three ramuii. 

(a.) Ramulus anastomotieus superior — ascends to anas- 
tomose with the inferior anastomotic branch of the middle 
right colic. 

(6.) Ramulus anastomotieus tn/'mor«— descends to anas- 
tomose with the termination of the superior mesenteric ar- 
tery, and some of the branches from its convexity. 

{c«) Ram^lus ileo colicus — is the middle ramulus of the 
three ; it runs frpm left to right to gain the posterior part 
of the colon and caecum, where they are connected by the 
ileum — supplying the posterior parts of all these intestines. 

(d.) Rami mesenteric^. — From the convexity of the 
superior mesenteric artery, from fifteen to twenty rami are 
given off, to supply all the small intestines excepting the 
two upper thirds of the duodenum. Their size and length 
diminish from above downwards; they are directed ob- 
liquely from right to left, and from above to below, between 
$hfi two laminsd of the mesentery, toward the small intes^ 
dues; before they reach them^ however, they form numerous 
primary convexities, from which ramuii are distributed, that 

p 
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ooite to fotm s^ondary doDTexities^ from wbieh ramutguH 
will sometimes form a tbird series of areoloB, before these 
vessels are finally distributed to the coats of the intestkies. 

(£6.} Arieria' mesenierica tw/ertor.— This artery is sepa* 
rated from Ibe aorta, much lower thaa the superior meses- 
tericartery, being not more than two inches from its divisioQ 
icrtd the two iUacs, and opposite to the upper part of the 
iburth lumbefr vertebra. It extends from that point deef^y 
into the pelvis, where it terminates by supplying the rectum; 
In this course, like the superior mesenteric artery, it presents 
a concavity to the right, and a convexity to the left; but^ 
unlike that vessel, it sends off its three principal branches 
from its convexity. 

(a.) Ramus coltcus superior sfntsfer— 4s the largest of 
the three branches, and is usually separated ft'om the inferior 
mesenteric artery, to the left side of the bifurcation of the 
aorta. It takes its course upwards, and having reached the 
anterior surface of the left kidney, it divides into two ramuli^ 

(a.) Ramulus anastomoticus superior. — ^This takes its 
course to the right, to anastomose with the ramulus anasto* 
moticus sinister, of the superior colic ramus. 

(6.) Ramulus anastomoticus inferior — descends, and 
unites in a similar manner, with the superior anastomotic 
ramulus, of the inferior left colic. 

(b.) Ramus colicus inferior sinister^ vel sigmoideus-^ 
directs itself outwards, and rather downwards to the left 
iliac fossa, to supply the sigmoid flexion of the colon ; when 
crossing the psoas muscle in this course, it frequently sends 
small ramuli to the ureter. Before it reaches the colcHi, it 
divides into a superior and an inferior ramulus ; but some* 
times also sends off a middle left colic ramulus. 

(a.) Ramulus anastomoticus superior — ^passes to inosco* 
late with the descending branch of the superior left colic. 

(b.) Ramulus anastomoticus tn/*mor— descends betweea 
the layers of the meso-rdctum, and anastomoses with Ih^ 
superior hsemorrhoidal vessels. 

(o.) Ramus hamorrkoidalis superior, vel tn^eniiis— i^ 
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irregalar in its origin, being sometimes 'separated frotn the 
inferior mesenteric artery in two or three branches. It passes 
downwards, crossing the left sacrooiiiac symj^bisis, the ureief , 
and tfie iliac vessels ; and becoming deeper seated, passes 
between the layers of the meso*rectum, along the posterior 
MrfBice of the intestine. At about the centre of the sacruitt, 
it divides into twd equally sized ramuli, which descend along 
Ihe ddes of the rectum, and then dividing into numerous 
lamusculi, are distributed to the coats of the rectum as far 
as the anus. In this course it anastomoses with the middle, 
and external hsemorrhoidal vessels* 

The organs of digestion, and the chylopoietic viscera, 
being now removed, the remaining arteries of the abdominal 
aorta may conveniently be traced. 

ArteruB pkrenioB — are very irregular both in their origin 
and division, not unfrequently arising by a smgle vessel, 
which soon divides into a right and left phrenic ; at others, 
the right is a brandi from the ceeliac artery ; and again, 
diree or four vessels will arise from the csaliac artery and 
aorta. 

(9.) Arteria phrenica dexter — is given off from tfie 
aorta, immediately as it emerges from the crura of the 
diaphragm ; it ascends outwards, behind the superior cava, 
and along the free edge of the crus of the diaphragm ; and 
having gained the posterior edge of the cordiform tendon, 
it divides into an anterior and external ramus; before this 
division, however, it sends off small ramuli to the right crus 
of the diaphragm, and others to the renal capsules. 

(a.) Ramus arUerior dexter — passes forwards to the 
opening of the oesophagus,* around which it inosculates 
with a similar branch of the left phrenic artery, and sends 
some ramuli upon the oesophagus, which anastomose with 
the oesophageal ramuli of the thoracic aorta. It also sends 
ramuli dirou^ the diaphragm, which supply the pericar»- 
dium ; while others supply the diaphragm itself, anasto- 
mosing with the superior diaphragmatic ramuli of the 
mtemal mammary. 

F 2 
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(b.) Ramus extemus rfcar/^r— is directed transversely 
outwards, dbbve the right lobe of the liver^ and takes its 
coarse along the ribs to supply the digital origins of the 
diaphragm from those bones; and terminates by anasto- 
mosing with the inferior intercostal, and superior lumbar 
arteries ; it also sends spme very small ramuli to the capsula 
renalis of its own side. 

(10.) Arteria phrenica «fms/er— is generally given off 
from the aorta, and ascends outwards, crossing in front of 
the corresponding crus of the diaphragm, which it supplies ; 
it sends branches to the oesophagus, which are here larger 
.than upon the right side, and three or four small rami to the 
left c&psula renalis; after which it divides into its anterior 
and external rami, just posterior to the aponeurosis of the 
diaphragm. The rami take their course in a corresponding 
direction to those of the opposite side, and require therefore 
no. sepamte description. 

(13.) Arterite capsular es. — These vessels .are distributed 
to the capsulse renales, in three distinct sets — a superior, a 
middle, and an inferior. The superior are ramuli, from die 
arterisB phrenicae ; the inferior, from the arteriae renales ; but 
•the middle set, which we are now about to describe, arise 
immediately from the aorta. 

At the. foetal period of life, they are nearly as targe as the 
renal arteries, and arise immediately above theni ; but at the 
adult period, they are comparatively small, and unimportant 
As they pass outward from the aorta, crossing the crura of 
the diaphragm, they send some small rami to them, and to 
the psoas muscle, ieind terminate in the organization 6f the 
capsulae renales. 

(14.) Arteria renales, vel emulgentes — are of a large 
size, being computed to convey one-eighth of the whole of 
the blood to the kidneys. They are given off from the 
aorta, below the superior mesenteric artery, about opposite 
to the interspace of the second and third lumbar veiftebrse. 
The right renal artery is generaUy a little lower than the 
left, and longer, having to pass behind the vena cava, being 
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covered by its corresponding vein. The left renal artery is 
a little more anterior than the right ; and, like the rights is 
covered by its aeconipanying vein. 

Before these arteries arrive at the kidneys^ they send off — 

(a.) Rami capstUares inferiores.'^These are small ves- 
sels, which pass upward and outward, to the lower surface 
of the capsulss renales, to which they are distributed. 

The renal arteries then divide into three, four, or more 
rami, which approach the kidney between its pelvis, and the 
veins ; but just as they enter the substance of the gland, 
they become anterior to the veins; where they subdivide, 
and are distributed to the parenchyma of the gland. 

(15.) Arterta spermatic^ — in proportion to their length 
are the smallest, longest, and most tortuous arteries in the 
body. They are sometimes on both sides given off from the 
renal, more frequently on the right side only, but generally 
they are both given off from the aorta, above the ipferior 
mesenteric artery, and below the renals, not usually upon 
the same level, but frequently at various distances one 
above the other. They take their course downward and 
outward, accompanied by their veins, and spermatic plexus 
of nerves ; crossing the psooB muscles, and the ureters,^to 
the outer side of which they descend, behind the peritoneum, 
to gain the internal abdominal ring; where, in the male, 
they become connected with the vasa deferentia, and assist 
in forming the spermatic cord in their descent to the testicle, 
where they terminate by dividing into two sets of rami — 
one of which goes to the epididymis, and the other to the 
bodies of the testicle, where they are finally distribujted in 
the organization of the gland. 

Where these vessels cross, the ureters, they distribute 
small branches to the coats of those ducts. 

In the female, the spermatic arteries arise as in the male 
subject, and take the same course into the cavity of the 
pelvis ; instead of leaving which, they are received between 
the laminae of the broad ligament of the uterus, to pass to 
the ovaria, into which they are finally distributed. One or 
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two small bmnchee, however, take liie covnrse of the roood 
ligament of the uteras^ pass into die inguinal oanal, and are 
distributed to the labia, and mons veneris. 

(17.) ArteriiB /limioJe^-^arise from the posterior and 
lateral parts of the aorta. There are usually -five pair, but 
the fifth not unfrequently takes its origin from the common 
iliacs. These arteries resemble the intercostals in their 
distrihiitions, and pass off transversely from the aorta.* Sooq 
aft^ (iieir origin, when opposite the transverse processes of . 
the vertebrae, they divide into three sets of rami. 

(a.) Rami spinales'^p^iss through the intervertebral 
foramina to the spinal canal, and send off ramuli to the 
posterior parts of the vertebree, which anastomose with eacli 
other, and with the second set of rami. 

(b.) Rami posteriores — are the second set, and are dis«* 
tributed to the lumbar muscles of the back ; anastomosbg 

with each other, with the intercostal arteries, and with the. 

• • • 

ramuli spinales. 

(c.) Rami anieriares — the third set, are the largest, and; 
appear as the continuation of the main artery. 

. The anterior rami of the first pair, direct themselves out- 
ward over the body of the first lumbar' vertebra, immedi- 
ately beneath the last rib, in the direction of the external 
circumference of the diaphragin ; they then pass downward, 
to be finally distributed in the transversi abdominalis 
muscles. 

The anterior rami of the second pair, are distributed to the 
• quadra ti lumbonim muscles. '*: 

: Thft anteripr ^ami of the third pair, are larger in ^ize dian \ 
the^'preq^ding; they {^iss between the quadra ti lumbonim, 
and 4^ansversi abdombalis muscles, directing themselves 
toward the crista .of .the ilium, at the posterior diird of 
whibh, they diviae.kito two ramuli — both of which penetrate 
the origin of the irfusdes from the ilium, and pass doiyn- 
ward along die gluteal muscles, which they supply, and 
anasto^iose with die gluteal, ramifications. 

The anterior rami of the fourdi pair, direct themselves 
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in a tfe rae ly ouhraid, between the peoid wkI quadrati lum- 
boniaiy to pees to the ontta of the iiium ; where they divide 
Mito ranuli, whioh pees over the iUum to anastomofie with 
ihe ckottinfiexas ilii, and gluteal ramifications ; and a branch 
paasee to the abdominal moaelea, which areeup[died by the 
anterior ramuscnii of all .the anterior mmi of the himbar 
arteriea. Hie superior ones anastomose with the intercostals ; 
the inferior, with the ilto Inmbar, and circumflexus ilii ; and 
the noddley with the internal mammary, and epigastric rami 

(18.) Arteria sacra media — m the last artery given off 
by the abdominal aorta, before it divides into the two 
common ilincs, usually from its posterior surface, above its 
division, and opposite to the fourth lumbar vertebra ; from 
thence it extends to the extremity of the os coecyg^. In 
this cburse it passes in a tortuous direction along the centre 
of the anterior surface of the sacrum, behind the rectum and 
Ihe superior h»morrhoidal vessels. It gives off rami to the 
rectum, sacrum, and muscles within the pelvis, and anas- 
tomoses with the ilio lumbar, and lateral sacral ramuli of 
the ramus iliacus intemus; it also sends some small rami 
tbroagh the anterior sacial foramina, to supply the spinal 
marrow. 

(19.) ArteruB iliaete commvnes— ere the two large arte- 
ries by which the abdominal aorta terminates. This bifur- 
oation takes place at the intervertebral substance, between 
the fourth and fifth lumbar vertebra ; from which the com- 
mon ihacs extend, diverging as diey pass downward, as far 
as the sacro iliac symphysis, where they divide into the 
eocternal and internal iliacs. The common iliacs ai^ of 
e^oal size, separating from each other so as to form an 
aMte angle vritb respect to themselves, and each an obtuse 
angle with the aorta. 

From the greater breadth oi the pelvis in the female than 
in the male, these arteries are, in them, separated wider in 
proportion. As their relative position differs with the surround- 
ing parts, it vrill be necessary to describe them separately. 

llie rigki ammen iliac artenf — ^is rather longer than the 
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left ; and in its course to the sacroiliac symphysis^ it crosses 
in front of the left common iliac vein, and the comm^nce^ 
ment of die inferior cava. It is crossed by the oreter 
anteriorly, and generally by the vermiform process of die 
caecum ; to the right, it is bounded by the csdcum, and the 
termination of the small intestines. 

The left common ilictc ar/ery-— descends with less obliquity 
to its termbation than the right; its accompanying vein is 
internal, and posterior to it ; die ureter and rectum cross it 
in front; and the sigmoid flexure of the colon isi placed to 
its left. Neither of these arteries, before their division at 
the sacro->iliac symphysis, send off any important branches ; 
some of a minute size may, however, be traced to the 
peritoneum, glands, and moscles within the pelvis. 

The common iliac arteries, are destined to supply die 
pelvis, both . externally and internally, as well as the whole 
of the lower extremity : it is therefore divided, at the aduU 
period of life, into equally sized vessels; at which time, 
the external iliac artery appears to be a continuation of the 
main trunk ; but if examined in the foetal period of Kfe, 
the internal iliacs ore the more important, and perform 
the office of conveying the refluent blood to the modier, 
when they seem to be the continuation of the main trunk. 
Therefore we shistll consider them both as continuations of 
the common iliac arteries, numbering them die same ; but 
under the names they assume in the different situations they 
pass through; in the same manner as we did the continuation 
of the subclavian artery to the bend of the elbow. 

(19.) Arteria iliaca intema, vel hypog(istrica, — The im- 
portant office which this artery performs in the foetal circu- 
lation, by conveying the blood to the placenta of the 
mother, is the occasion of its comparatively lai^e size at thai 
period. It takes its course from the division of each common 
iliac, downwards and forwards, to the back part of the 
bladder ; from thence it ascends along the sides and superior 
part of the fundus, takes the course of the urachus, and 
passing between the peritoneum and fascia transversalis^ 



MSCMmVK ANATOMt OF l^B ARTERIES. T3 

reaches the ambilious^ and cODslitates part of the utnbilioal 
oord^ — with which it is coDtinued to the placenta. 

While withiD the abdomen, it gives off some very minute 
rami to the surrounding parts; on passing tfafougji the 
opening of the umbilicus^ it decreases in sise, winds around 
the umbtlical vein, and near the placenta frequently inos- 
culates with its fellow from the opposite side, before the 
two vessels ramify within the placenta. 

After birth, these arteries not being longer required, are- 
filled with a coagulum, and become obliterated ; at the same 
time, the external iliac and its branches increase in size, 
until they bear the same proportion to the main trunk, which 
the internal iliacs had done during foetai life. 

The iatemal iliac in die adult subject, takes its course 
from the division of the common iliac, nearly vertically to the 
cavity of the pelvis, in front of the sacro-iUac symphysis, to 
gain the sciatic notch, where it terminates by dividing into 
numerous rami. la this course it makes a curve with a 
concavity facing forwards. 

The rami given off from this artery, may be divided into 
three sets: those which supply the muscles within the 
pelvis ; those which supply the viscera within the pelvis ; 
and those which pass out of the cavity of the pelvis. 

As the dissection of these vessels is attended with sOme 
difficulty, a side view of the pelvis should be made, in order 
to expose them most conveniently. 

The rami which supply the muscles within the pelvis, are 
two in number. 

(a.) Ramus ilio lumbdlis — arises from the posterior part 
of the internal iliac artery, in front of the sacro-iliac sym- 
physis. It takes its course first upwards, then outwards 
behind the psoas and iliacus muscles; anterior to the com- 
municating branch of the last lumbar nerve, and posterior to 
the anterior crural nerve, and external iliac artery and vein. 
Having reached the upper part of the sacro-iliac symphysis, 
it divides into three sets of ramuli. 

(a.) Ramulus a^enc{en«— behind the psoas and iliacus 
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miMcIes, 11869 upv^ftrds HpoD die 00 ilittm, as bigb as die 
posterior and supbriot spinous process^ wbere it aimstomoses 
with .the inferior' lambar arteries ; and some few ramusculi 
pas^. iBto the intervertebral foramiaa, to assist in supplying 
the spinal marrow; and, finally, it is distributed to the psoas, 
iliacQs, and quadratos lumborum muscles. 

(6.) Ramulus descendens — takes its course downwards, 
underneath the psoas and iliacus muscles ; and deseending 
in the substance of these muscles to the crural arch, anas- 
tomoses there with the epigastric rami of the femoral artery. 

(e.) Ramultts exiemus — takes its course outwards upon 
the venter of the ilium, under the iliacus musde ; supplying 
both with blood, and passing outwards to the crista of the 
bone, terminates by anastomosing with the ramus circum- 
flexus ilii, arterisd femoralis. ^ 

(b.) Ramus sacri lateralts.-^Tlds branch is irregular, 
both as to its origin and number; arising, sometimes by 
three or four sma^l vessels, at others in a single branch, 
commonly from the internal iliac, but occasionally from the 
ilio Iuoabar,.or the gluteal ramus. When it arises in a single 
branch, it is directed downwards and inwards, along the 
anterior surface of the sacgrum, external to the middle sacral 
artjsry ; and converging^ in its descent as for as the os 
epoe^gis, it anastoiAoc^^. with the correspondip^ ^msgius of 
the .opposite side, and with Uie middle sadtat arlery..' In this 
course, it crosses anterior to the pyriform muscle, and sacral 
nerves^; the sympathetic nerve is placed to its inner side, 
between it and the middle sacral artery — it divides into two 
sets of ramuli. ^ 

(a.) Ramuli postefiarea — are four or five in number, 
which pass into the anterior sacral foramina, and there 
divide into two sets of ramusculi — the exterior to supply 
the spinal marrow, and its membranes ; while the posterior 
emerge from the spinal oanal, through the posterior sacral 
foramina, and terminate by being distributed to the neigh^ 
bouring deep-seated muscles of the back. 

(6.) Ramuli intemi — are far less important than the 
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fno&img tamoli ; they pass inward upoD the anterior surface 
of the aaeram^ and torminate by anaatomoding with the 
branches of the middle sacral artery. 

The brandies to the viscera within the pelvis, are— 

(c.) jRoiMis lunnorrk^dalis meefofs.*— This ramus varies 
much, both in size and origin, and is even occasionally en- 
tirely wanting. Although it sometimes arises from the 
isdiiatic or pudie rami, it most frequently comes from the 
internal iliac artery. It takes its course downwards, for- 
wards, and inwards, upon the anterior surface of the rectum, 
between it and the bladder, in the male, but between it and 
the vagina, id the female ; in either of these situations it 
divides Into superior and inferior ramuli : the superior anas- 
tomos|ngywith the. internal h»morrhoidal remus of the infe- 
rior mesenteric artery ; and the inferior anastomose with the 
eztenial hsunorrhoidal ramulus of the internal pudic ramus. 
It also suppQj§s; in*bqth sexes, parts of the organs of gene- 
ration; namely, the prostate gland, and vesiculse seminales, 
in the male, and th^ vagina and uterus, in the female. 

(d.) Rami vesicales.'-^The bladder receives its blood from 
three distinct'sources, the vessels may therefore be arranged 
in three sets ; the superior, from the umbilical branch, from 
whid) pomt, that vessel is obliterated after birth ; the inferior 
firom the hsMUorrhoidal, internal pudic, and sciatic branches ; 
but the odddle set, are die rami vesicales, which we are 
now about to describe, as they most generally arise from 
the internal iliac, and sometimes only by one single vessel. 

From its origin, it passes forwards, accompanying the 
ureter, until it reaches the bladder; where it divides into 
numerous ramuli, supplying tfie under surface of the blad- 
der; and in the male, distributing itself to the prostate 
gland, vesicul» seminales, vasa deferentia, and commence- 
ment of the urethra. 

(B.) Ramus umbiliealis.^^ThiB vessel assumes a very 
different character after the foetal period. Before birth, it is 
a large branch, and seemingly a continuation of the internal 
artery ; and runs upwards to the umbilicus, in a manner 
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which has already been described in its passage to the placenta; 
After birth, the whole vessel diminishes very mud) in size, 
but still conveys some small quantity of blood as far as the 
bladder ; beyond which, it assumes the appearance of an 
impervious Qord— described by some anatomists, as a liga- 
ment of the peritoneum. 

(f.) Ramus uierinus. — ^The size of this artery depends 
upon the age of the individual, and the state of .develope- 
ment of. the uterus ; increasing with the size of that organ 
during uterine gestation, until it becomes the largest of. the 
branches of the internal iliac. It it various in its origin, 
being sometimes given off from the internal pndic ; it directs 
itself forwards to the upper part of the vagina, and passing 
between the two layers of the broad ligament in .a very 
tortuous course, it reaches the uterus : here it divides into 
numerous ramuli, which ramify through the parietes of the 
uterus, anastomosing in its substance with th^ other vessels 
of that organ. 

This ramus also supplies in part the bladder and vagina; 
and while between the broad ligaments, it sends ramuli to 
the fallopian tubes and ovaria ; anastomosing with the sper- 
matic artery from the abdominal aorta. 

(a.). Ramus vaginalis — ^is very various in its origin, and is 
sometimes wanting, when the vagina is supplied by ramifi- 
cations from , the branches of other- arteries proportionably 
increased in size. Arising from the internal iliac, it directs 
itself forwards to the lateral surface of the bladder, to which 
it sends some small ramuli; then reaching the side of the 
vagina, it ramifies on its parietes, proceeding as far as the 
external organs of generation, in which it terminates. 

The third set of the ramuli of the external iliac, and 
which pa^s out of the pelvis, are — 

. (h.) Ramus obturaiorius, — ^This vessel, like the branches 
already described of the internal iliac, is various in its 
origin ; sometimes springing from the gluteal, ischiatic, or 
epigastric branch of the feqioral artery : the latter, although 
not uncommon, must.be considered curious from its altering 
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entirdy the eourse of theyefiseli and renderbg iu patholo- 
gical coDsideralioD highly iroportaiity partjcularly as coiv- 
Dooted with femoral hernia. 

. When it arises from the internal iliac^ it passes. forwards 
and downwards along the linea ilio pectinea, on the inner 
•side of the psoas and iliaeus muscles, and aboTe the levator 
ani, until it reaches the upper edge of the obturator intemos 
muscle, which it penetrates, and then passes through the 
obturator ligament, to descend ibto the thigh. The vessel in 
this course is accompanied by a corresponding nerve, which 
is anterior io it. While within the pelvis, the obturator 
artery gives off— 

(a.) Ramuli iniemi — which are distributed to the ab- 
sorbent glands, situated around the iliac vessels ; and also 
supply the psoas, iliaeus, levator ani, and obturator inter- 
nus muscles. The bladder, and organs of generation within 
ibe pelvis, frequently receive ramuli from die obturator 
ramus. 

Just before it passes through the obturator ligament, it 
sends a ramulus along the inner edge of the .obturator 
foramen, which passes, upwards towards the symphisis pubis, 
and inosculates with a similar branch of the opposite side: 
froqi wliich union ramusculi pass upwards upon the abdo- 
minal muscles, and anastomose with the epigastric ramu^. 
As soon as the obturator ramus leaves the pelvis, it sends 
off its — 

. (6.) Ramuli extemu^windtk divide into two sets of ramus- 
culi. The first of these pass downward and outward,- along 
the outer margin of the obturator foramen: and winding 
beneath the acetabulum, between it and the tuberosity of 
the i^hium, divide into several ramifications, to supply the 
•obturator extemus muscle, and to pass through the cotyloid 
foramen into the mterior of the joint to the capsular liga- 
n^ent: they also, supply the numerous postelrior muscles of 
the thigh, among which they anastomose with the inteiBal 
circumflex ramulus of the ramus profundus, and with the 
and pudic rami Of the internal ilia)c artery. 
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The seeond external ramulus takes itg cdtttie backwanh 
and iDwardSy under the obturator eztemus muscle, to the 
inner margin of tfae obturator foramen, where it is oovered 
by the obturator extemus, pectineus, and adductors of the 
thigh, and then divides into numerous muscular ramusculi, 
anastomosing with the internal circumiex bmtioh of the 
ramus profundus. Some of its ramusculi penetrate the ad- 
ductor muscles ; and passing to the perineum and scroMmi, 
anastomose with the internal pudic ramus of the internal 
iliac artery. Some other ramusculi pass downward, beneath 
the gracilis, and adductor longus muscles, and inosculate 
with the perforating ramuli, of the ramus profundus, of the 
femoral artery. 

(i.) Ramus ghUeus vd iliacus posteri^'^^ the largest 
of the branches from the internal iliac artery. It takes its 
course outwards, downwards, and backwards, above the 
pyramidal muscle, to pass out of the great sciatic notch, 
being accompanied by its corresponding vein, and superior 
gluteal nerve: • At its origin it is covered by the internal 
iliac artery and vein, and by a communicating brandi of the 
last lumbar, and first sacral nerve. When it has passed out 
of the notch, and gained the dorsum of the ilium near the 
posterior edge of the gluteus minimus muscle, it terminates 
by two ramulL While the ramus gluteus is within the 
pehis, it but rarely distributes any important branches ; but 
sometimes the ilio lumbar, lateral sacral, and middle h»mor- 
rhoidal ramus arise fVom it. Where it passes through the 
ischiatic notch, it distributes a few ramuli to the pyrtform 
muscle ; and while on the dorsum of the pelvis, coveted by 
the gluteus maximus, it divides into its two terminating 
ramuli, by which it performs its most important oflSce. 

(a.) Ramulus superficicMs.-^To expose this vessel, the 
gluteus maximus must be raised, when it will be seea di- 
recting itself outwards, between the gluteus maximus, and 
gluteus medius muscles, and separating into numenwa 
ramusculi, sOme of which supply the glutei muscles, otbeiB 
pierce the posterior saoro sciatic ligament, to ramify on the 
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bftdc p«rt <if dM Mcruin^ and e« coccygb, and anastomose 
wilh the numiit of the pudie» aeiatic, and lateral saoml 
rami 

(i.) Uamuhi$ frcfimdmn is kurger than tlw preceding; 
b passes upwards and forwards, between the glutens me* 
dius and mtnknue ; and having sent off— 

(c) Rammseulus nuhitius — to the ilinni, immedialety 
<yvides into three sets of ramnsoali. 

(/8.) RamuseuU superiores — usually two or three in nuniH 
b e i tak e their txHHse forward, along the upper oonvex edge 
of the glutens minimus muscle, and continue av far as A» 
anterior superier spinous process of the ilium, where they 
terminate by anastomosing, with the ciroumflez ramuli of the 
femoral artery ; but in their course they send lamificationa 
to the gluteus medius, and gluteus minimus muscles, and 
anastomose with the ilio lumbar, and circumiex ilii ramL 

(7.) Rawnme^i m^iiii^^msaally two vessels, take their 
course downward, and outward, toward the trochanter mi^or, 
crossing the centre of the gluteus minimus, in the direction 
of the fibres of that muscle. They are covered by the 
gluteus medius, which diey- supply with ramifications, as 
well as die gluteus minimus; and terminate by janastomoe* 
ing, underneath the tensor vaginod femoris muscle, with the 
eictemal circumflex ramuli, of die femoral artery. 

(S.) Ramuseuhis inferior-^ or descendbg ramnseuUts, 
passes downwards in the same course as the last described ; 
but is deeper seated, as it perforates the gluteus minimus 
mnsde, and lies upon the dorsum of the ilium. It then 
passes forwards, above the acetabulum, to the anterior and 
inferior spinous preeess of the ilium, where it terminates as 
the others, by anastomosing with die external circumflex 
ramnlus of the femoral artery. It also supplies ^e^gluteus 
medins and minimus muscles, and origin of » the rectus. ^ 

The frequent anastomosis of die ramifications of. t|ie']^Iu<t 
teal ramus from the internal iliac, with the circumflex mmuM 
of the femoral artery^ renders dib vessel highly i^portslnt hi 
oUiterations of the external iliac artery^ - < ' 



80 M ca c ai p nv g ANATOmr op the abtbbue*.. 

(k.) Ramus ischiadicus — arises from the iDtemal iliftc 
artery, rather aoterior to Ae separation of the gluteal ramus. 
It is smaller than that ramus, althoug^h more like a coDtipua- 
tioD of thb artery from which it arises. It passes vertically 
downwards, in front of the pyriform muscle, between the 
inferior edg^e of which, and the anterior sacro-sciatic liga- 
ment, it passes out of the sciatic notch, in front of the sciatic 
nerve, and terminates by ramuli .to the back part of the 
ilium and thigh. While within the pelvis, this ramus some- 
times distributes ramuli to the viscera contained within the 
cavity, but this is very variable. As soon as it passes out of 
the pelvis, it is covered by die gluteus maximus muscle, and 
descends between the trochanter major, and tuberosiQ^ o£ the 
ischium, but nearer to tlie latter, and terminates in the back 
part of the thigh, by supplying the muscles of that region. 
In the above course it distributes three ramuli 

(a.) RamtUus coceygeus — is a vessel of considerable size. 
It directs itself obliquely inwards, across the external pudic 
artery^ which is anterior to it, perforates the origin of the 
sacro-sciatic ligaments, to gain the os coccygis and sacrum, 
where it anastomoses with the posterior ramuli, of the lateral 
sacral ramus. 

(6.) RamtUus comes nervi isckiadici — as its name impUes, 
takes its course with the ischiatic nerve %k far as the 
inferior part of the 4igh : in this course anastomosing fre- 
quently with the branches of the femoral artery. 

(c.) Ramuli musculares — are separated from the isdiiatic 
in the fossa betwgen the tuberosity of the ischium and the 
trochanter major, and immediately divides into numerous 
ramusculi, to supply, anteriorly, the gemini, obturator inter- 
nils, and quadrator femoris muscles, and anastomose with 
the cir<3uiiiflax ramuli of the ramus profundus; externally, 
the glutei at their insertion into the trochanter major; and 
ioferiorly and internally, the biceps, semi-olembranosus, and 
serairtendinosus muscles, and anastomosing with the perfo- 
rating ramuli of the ramus profundus.. The ramus ischiadioos 
also assists in oonveyiBg blood from the internal iliac jto the 
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lower eztremhy, in oases of obliteration of the external iliac 
artery. 

(l.) Ramus pudicus in/emu^-— generally arises from the 
internal. iliac ^rtery, immediately after the separation of the 
ramus isehiadicus; but the. two will sometimes arise in 
common ; in which case, they may not separate into two 
.bran<^es, until the common branch has passed out of the 
pelvis. When it arises separately from the internal iliac, it 
descends vertically in front Of the ischiatic nerves and pyra- 
midal muscle, and passes out of the pelvis below the inferior 
edge of .the pyramidal muscle, accompanied by the ischiatic 
artery, which is anterior and internal to it 

In the second part of its course, it is placed between the 
pyramidal muscle and the posterior cacro-sciatic ligament^ on 
the dorsum of the pelvis, forming an arcb, the concavity of 
which embraces, the spinous process of the. ischium, and 
insertion of the anterior sacro-sciatic ligament. 

In the thifd portion of the course, of this ramus, it 
re-H^ters the pelvis, between the t.wo sacro-sciatic ligaments, 
running forwards on the inner side of the tuberosity and 
ramus of the ischium and pubis, as far as the symphysis 
pubis, where it terminates by dividing into two ramuli. 

In the first part of the course of the ramus pudicus inter- 
nus, namely, while within the. pelvis, it sometimes gives oft 
the ramus hsemorrhoidalis medius, but always small ramuli 
to the bladder ai)d organs of generation,. both, in the male 
and female. 

In the second part of its course, namely^, while exterior to 
and on the dorsum of the pelvis, it distributes small ramuli 
to the sacro-sciatic ligaments, to the tuberosity of the 
ischium, to the sacrum, to the os coccygis, and to the mus- 
cles, ari^ng from the bones ; it i4so anastomoses with the 
ischiatic and gluteal rami. This portion of the artery Is 
covered by the gluteus maximus muscle. 

In thethird part of its course, namely, where it re-enters 
ibe j^lvis, this ramus is of great practical importance. It 
first lies between the obturator internij^s muscle, which 

o 
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separates it from the bone, and the janctioD of the obturator 
fascia with the sacro-sciatic ligament, which excludes it from 
the cavity of the pelvis ; it then proceeds forwards, along 
the ramus of the ischium and pubes, to the triangular la- 
ment, where it terminates. In this course it sends off—* 

(a.) Hamuli haemarrhaidales extemi — are usually sepa* 
rated from tbe external pudic ramus directly it has re-entered 
the pelvis : they pass inward, penetrating the obturator fieis- 
cia, and then only are properly within the cavity : they here 
supply the levator ani muscle, and some of them perforate 
it, to supply the sides of the rectum, and anastomose with 
the ramus hsemorrhoidalis medius of the external iliac artery. 

(6.) Hamulus peremei — Takes its course forwards, to 
perforate the deep fascia of the perinceum, which in fact is 
continuous with the obturator fascia of either side, reaching 
across from the rami of the ischium and pubis of one side, to 
the other. After perforating this fascia, it is placed within 
the perinaeum, and continues its course forwards and inwards 
towards the symphysis pubis : having to its outer side the 
erector penis, and on its inner side the accelerator urin» 
muscle. 

In the first part of this course, it is very deeply seated» 
and is nearer to the tuberosi^ of the ischium than to the 
centre of the perinsum; but as it advances, it becomes 
mere superficial, and approaches the mesian line. In this 
extent it sends off internal ramusculi, to supply the muscles 
of the perinseum, and to anastomose with the correspondii^ 
ramulus of the opposite side. . It sends also external ramus- 
culi around the rami of the ischium and pubes, to anasto- 
mose with branches of the femoral artery, upon the inner 
side of the thigh ; and it terminates anteriorly, by small 
ramusculi, which supply the scrotum. The whole course of 
this ramulus, is accompanied by a branch of the internal 
pudic nerve. 

(tf.) Ramulus transversalis peritUBt^B smaller than ike 
last described vessel, and is indeed very frequently a ra- 
musculus from it When arising from the internal pudic, it 
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18 anterior to the ramulos perineei, and perforates the deep 
&scia of the periDeetim, passing as far forwards as the trans- 
Tersos periiMdi muscle ; haviog gained which, it runs upon 
the undw surface of that muscle inwards towards the mesian 
line, where it anastomoses with the corresponding ramulus 
of the opposite side ; posteriorly, with the external hsemor- 
ihoidal ramulus ; and anteriorly, with the perineal. 

(d.) RamtUtis corporis bulbosi, vel spongum urethra^^ 
is a larger vessel than any of the other ramuli of the pudio 
ramus, but takes a much shorter course ; it does not, like 
the ramoli of the perinseum, perforate the deep fascia, but 
passes within the anterior layw of that membrane, as it 
passes forwards to cover the membranous portion of the 
urethra and bulb. When the ramulus reaches the bulb, it 
divides into two ramuseuli ; the smaller of them descends a 
little to supply Cowper^s gland of its own side ; while the 
largest enters the bulb, and supplies it, and the corpus 
spongiosum urethra. It is this vessel which frequently leads 
to fatal haemorrhage, after the operation of lithotomy. 

(e.} Ramulus corporis cavemosi penis— is one of the 
vesseb by which the internal pudic terminates, after it has 
perforated the triangular ligament of the pubes, and is 
placed between the bone and the crus of the penis. This 
ramulus enters the crus penis, and runs through it into the 
corpus cavemosum of its own side, where it divides into 
namerous ramuseuli, which open into the cells of the organ. 
Some of them anastomose in the mesian line, passing 
through the septum to the corresponding vessels of the 
opposite side; others supply the Iming membrane of the 
urethra. 

(/.) Hamulus dorsalis penis — appears like a continuation 
of the internal pudic ramus ; it takes its course outside the 
cniSy between it and the ramus of the pubes ; and running 
superficially under the integuments, accompanied by its 
oorresponding vein and nerve, it approadies the ramulus of 
the opposite side, running in a groove upon the dorsum of 
the penis^ as far as the corona glandis, where the two ramuli 

o 2 
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inosculate. In this course it sends off ramnsculi to the 
scrotum^ and to the skin and fascia of the penis« ' At the 
earlier periods of life, the internal pudic ramus and its 
divisions bear but a small proportion to their developement at 
die adult period. 

(19.) Arieria iliaae exterfut — are continuations of the 
common iliac arteries, as are the internal, iliacs, to which 
they bear a proportionable size, differing at different periods 
of life. If examined at the adult period, they are found 
larger than the internal iliacs, and seem to be a continufttioo 
of the common iliacs; while, as has been already stated, 
before birth they are small and comparatively tinimportant 
vessels. The extent of the external iliac arteries, is from the 
sacro-iliac symphysis to the' Ipwer edge of Poupart^s liga- 
ment, from whence they change their name, being succes- 
sively denominated femoral, and popliteal, from the regions 
through which they pass. The course, boundaries, and dis- 
tribution of each external iliac, are so precisely similar, that 
the description of one will serve for both. 

In the passage from their separation to their termination at 
Poupart's ligament, they descend obliquely outward, along 
the inner edge of the psoas muscle, to which they are loosely 
Qonnected by a portion of the fascia iliaca; this ftiscia also 
unites the arteries with their corresponding veins, which are 
placed to tfieir inner side, and rathier posterior to them above; 
but on- the same plane with them below, as they pass over 
tbe pubes. They have also behind them the psoas, and the 
tendinous portion of the iliacus muscle ; iq front, the perito- 
neum, and a branch of the external spermatic nerve; and 
on their outer side, the anteripr crural nerve, which is, 
however, on a plane posterior to them, being behind the 
fascia iliaca, while the arteries are in front. 

In this course, the external iliac artery is sometimes curved: 
it sends off some sniall rami, to be distributed to the psoas 
and iliacus muscles, and the deep inguinaf giands ; they are 
however, small and unimportant compared to the two fol- 
lowing rami 
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(a.) Ramus epigastricus — is sent off from the inner side 
of ikhe external iliac artery^ usually close to the external 
abdomintfl ring, but behind the fascia transversalis^ between 
k and the peritoneum. The Tariations in this origin, are» 
that it is sometimes given off an incb above Poupart's liga- 
ment; at others, immediately at its lower edgpe: in the 
former case, the vessel descends first, before it can turn up 
in fronted the peritoneum ; but in the latter, it immediately 
ascends. 

This ramus extends from a little to the inner side of the 
centre of Poupart^s ligament to the umbilicus, crossing be- 
hind the spermatic cord, from which it is separated by the 
fiiscia transverbalis. The vais deferens, however, having 
reached the internal ring, leaves the spermatic cord, and 
passes behind the epigastric artery to reach the prostate 
gland. 

* When the ramus epigastricus reaches the rectus muscle, 
midway between the pubes and umbilicus, it perforates the 
sheath of the rectus, and then becomes separated from the 
peritoneum. In this course, it frequently gives off the ramus 
obturatorius, which has then to pass backwards and inwards 
to gain the obturator foramen ; under which circumstance, 
should a femoral hernia pass down behind it, and become 
strangulated, in the separation of the stricture, it must almost 
necessarily be divided, in the event of an operation. 

It sends off ramuli, which penetrate the fascia transver- 
salis to gain the inguinal canal, to supply the cremaster 
muscle and tunica vaginalis, anastomosing with the sper- 
matic arteries. In the female, these ramuli take the course 
of the round ligament of the uterus. As the ramus epigas- 
tricus ascends, it sends off numerous ramuli externally, to 
supply the abdominal muscles ; and anteriorly, through the 
tendon of the external abdominal oblique, to supply the skin 
and fascia, anastomosing with the external epigastric of the 
femoral artery : lastly, when it has reached the sheath of 
the rectus, it sfends some ramuli upward, to anastomose with 
the internal mammary ramus of the subclavian artery ; and 
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inward, to anastomoserwith die corresponding ramus of ihe 
opposite side ; and outward, to anastomose with the' lumbar 
arteries and ramus circumflexus iliL ^ • 
' (b.) Ramus circumfiixus' ilii — is us\ia11y smaller than the 
preceding branch, and is sent off lower down from the ex- 
ternal side of die ' external ilia(&. It .^eicends upwards and 

ft 

outwards, crossing the iKacps atid psoas masdes to gain the 
crista of the ilium; having reached 'which, it divides into 
two ramuli, one external and one internal. 

:(a.) Ramulus anterior — ascendis between thetransversalis 
and internal abdominal oblique muscles, to be disfributed £> 
them.. 

(b,y Ramulus posterior — ^is the larger, and take its 
course along the inner labium of the crysta of the ilium, 
over which it anastomoses with the superficial ramuli of the 
ramus gluteus ; it still continues its course backwards and 
upwards to terminate in the abdominal muscles, anasto- 
mosing with the ilio lumbar, the lupibar, inferior intercostal, 
and internal mammary vessels. 

(19.) Arteria femoralis — commences from the external 
iliac, immediately as it emerges from the lower edge of 
Poupart^s ligament; and extends to the junction of the 
middle with the inferior third of the thigh, at the point where 
the adductor magnus muscle becomes tendinous, through 
which it passes, and is then named the popliteal artery. In 
this course, the femoral artery may be divided into an upper 
and a lower half; the former being placed superficially, and 
in front ; and the latter deeply seated, and on the inner ifide 
of the thigh ; from whicn it iSesqlts/ that its fcdursi^is oblique 
from above downwards. 

The superior half is covered by integuments, superficial 
fascia, absorbent glands, and the fascia lata. It lies upon 
the pectineus, adductor brevis, and adductor longus muscles; 
from the two former, however, it is separated by an interval 
of cellular membrane, excepting in certain positions of the 
thigh. It is bounded, externally and above, by the anterior 
crural nerve ; then by the tendons of the psoas and iliacus^ 



DfisoiipnvB ahatomt of thr AvmiMa* 87 

ip?hich separate it from the bip-jobt ; aod below this, l^ the 
▼astos internus moscley and sartorius — which are, however, 
at some distance from it Internally, it has to its inner side 
above, the femoral vein; but which, as it descends, gets 
behind the artery. 

The femoral artery commences its lower half, where the 
sartorius muscle crosses it and the adductor longus, forming 
the apex of a triangle, in the centre of which the upper half 
of the femoral artery is placed. The lower portion of the 
artery is covered by the skin, fascia lata, and sartorius 
muscle ; behind which will be found a fascia, common to the 
vastus internus and adductor longus muscles, in which the 
artery, vein, and the nervus saphenus are enclosed. Poste- 
riorly, it is bounded by the conjoined tendons of the vastus 
internus and adductor muscles ; externally, by the vastus 
internus; and internally, by the adductor magnus. The 
branches which are sent off from the upper half of the 
femoral artery, are four in number — three of which are 
superficial, and one deep. 

(a.) Ramus epigastricus superficialis — arises about half 
an inch below Poupart^s ligament; it almost immediately 
penetrates the fascia lata, ascends above Poupart^s ligament, 
taking the direction of the mtemal epigastric artery, but 
being merely subcutaneous. It extends from below Poupart's 
ligament, nearly to the ^ umbilicus, where it terminates by 
anastomosing with small branches of the deep epigastric, 
and internal mammary rami. In this course, immediately 
after its origin, it supplies the inguinal glands ; and having 
reached the abdomen, it there supplies the skin, and the 
abdominal muscles. 

(b.) Ram%is pudicus superficialis — usually two in num- 
b^, a superficial, and a deep branch ; but often it arises by 
a common vesael,.which afterwards divides. 

(a.) .RamulM si^f^erJicialis—tBLli^ its course upwards and 
inwards to the ppbes^ to supply the external organs of gene- 
ration in both sex/gs, and to . anastomose with ramusculi of 
^e internal pudic. 
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(&.) Ramulus profundus — which is sometiines sent off 
from the ramulus circumflexus intenius^ takes its coarse in 
^ tradsyerse direction, behind the fascia lata, and in front of 
the pectineus muscle, to gaip the perinseum, in which it 
terminates, anastomosing with the ramua pudicus intemus. 

(o.) Ramus circumflexus ilii superficialis — is much 
smaller than either of the other branches; and although 
pretty constant in its origin and course, is not particularly 
described by anatomists. Immediately after its origin it 
pierces the fascia lata, takes its course outwards, along the 
under edge of Poupart's ligament, as far as the. spinous 
process of the ilium ; where it divides into numerous ramuli, 
to supply the parietes of the abdomen, and to anastomose 
with the deep circumflexus ilii, gluteal, and external circum- 
flex rami. 

(d.) Ramus profundus femoris^vs separated from the 
posterior part of the femoral artery, usually about an inch 
and a half below Poupart^s ligament ; and in a space midway 
between the pubes and trochanter minor; from hence it 
passes downwards and backwards, to about the middle part 
of the thigh; where perforating the aponeurosis of the 
adductor longus, it gains the posterior part of the thigh, apd 
terminates in three or four muscular ramuli. 

In this course, the ramus profundus is first directed 
slightly outwards from the femoral artery, lying on the 
psoas and iliacus muscles ; it then descends in front of the 
insertions of the pectineus and a.dductor brevis, and perfo- 
rates the adductor longus, as before stated. It has in front 
of it, in the first part of its course, where it is directed 
outwards from the femoral artery, only the fascia lata and 
common integuments ; but as it descends, it is covered by 
the femoral artery and vein, with which it runs parallel for 
some distance, but much deeper seated. 

Five ramuli are sent off from the ramus profundus, which 
have distinct names ; besides others, which are of less im- 
portance. 

(a.) Ramulus circumflexus externus -is given off vdiile 
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tfie ramus profundud is to tfie outet side of the femoral 
artery; it is directed transversely outwards, and is a. large 
riiort vessel, pasnng behind the rectus and- sartorius mus- 
cles, and crossing in front of the psoas, iliacus, and crureus, 
where it is divided into ^ree sets of ramusculi. 

(«.) Ramusculi ascendentes — are three or four in number, 
which run upward, behind the sartorius and tensor yagmes 
femoris, and then between that muscle and the gluteus 
medius and minimus; anastomosing vnth Ae ramusculi 
inferiores, of the gliiteal ramus ; and terminate by supplying 
the neighbouring muscles. 

(/3.) Ramusculi transversales — are two or three in num- 
ber, and continue in the direction of the main ramulus, 
passing istill farther to the outer of the crureus muscle, as 
far as the origin of the vastus extemiis muscle, where they 
perforate it and thd insertion of the gluteus maximus ; and 
gain the posterior part of the thigh, below the trochanter 
major, where they terminate by supplying the muscles, and 
anastomosing with the ramulus circumflexus intemus, and 
the gluteal and ischiatic rami 

(7.) Ramuseuli descendentes^^^re large and numerous 
they pass downward, between the crureus and vastus ex- 
temus muscles, and extend to the outer side of the knee- 
joint, where they terminate by anastomosing with the arti- 
cular ramuli of the popliteal artery. They also supply the 
rectus, crureus, and vastus extemus ; in their course anasto- 
mosing, posteriorly, with the perforating ramuli of the ramus 
profundus. 

(&.) Ramulus circumfiexus iniemus — is usually larger 
than the preceding ramulus, and is given off below it. It takes 
its course backwards and inwards, between the pectineus 
and the tendinous insertion of the psoas and iliacus muscles ; 
it then continues its course arotind the neck of the femur, 
between the inferior edge of the quadratus femoris and the 
superior edge of the adductor magnus, where it divides into 
two terminating ramusculi. In this course, the ramulus 
gives off small ramusculi to the neighbouring muscles, the 
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capsular ligament, and others anastomosiDg' with the ramus 
obturatorius; they together supply the iuterior of the hip- 
joint. 

(ff.) Ramusculus aseenden» — is separated iu-the space 
between the quadratus femoris and adductor magnus, and is 
covered, posteriorly, by the gluteus maximus. It then arises 
outwards, along the obturator extemus muscle, to gain the 
digital cavity of the great trochanter, where it terminates by 
supplying the outer fotators of the thigh, and anastomosing 
with die gluteal and external circumflex ramuli. 

(/3.) Ramusculus descendens — is rather the larger of the 
(wo, and takes a transverse course -downwards, dividing into 
two sets of ramifications ; one set passing inwards to the 
tuberosity of the ischium, supplying tbew origin of the 
muscles of the ham-strings ; the other passing downwards 
in the course c^ the sciatic nerve, to terminate by supplying 
the adductor magnus muscle, and anastomosing with the 
gluteal ischiatio rami, and the superior perforating ramus- 
culus of the ramus profundus. 

The frequent anastomoses of the circumflex ramuli with 
the gluteal, ischiatic, pudic, and obturator rami of the in- 
ternal iliac artery above ; and with the articular rami of the 
popliteal artery below, is the prinmpal means of canying on 
the circulation, in obliterations of the external iliac. 

(c.) Ramulus perforans primus — is sent off from the 
ramus profundus, opposite to the trodianter minor ; it takes 
its course backwards, below the tendon of the pectineus ; 
and passing between the adductor longus and the adductor 
brevis, it perforates the adductor magnus, where it terminates 
in numerous ramusculi. In this course, it supplies the 
pectineus, and adductor muscles; afterwards the gluteus 
maximus and biceps; anastomosing, above, with the is- 
chiatic, and gluteal rami, and the circumflex ramuli of the 
ramus profundus ; and below, with the inferior perforating 
ramusculi, 

(d) Romulus perforans secundus^s sent off immedi- 
ately below the preceding ramuhis, and directly perforates 
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tbe addactor breris, and then, the adductor magnus, to gain 
die back part of the thigh ; where it. divides into ascending 
mnasculiy to supply the gluteus maximus muscle, and to 
anastomose with the ramulus perforanS primus; and de- 
scending ramnsculi, which supply the biceps, semi-mem- 
branosus, semi-tendinosas, and triceps masdes; and to 
anastomose with the ramulus perforana tertius. It sends 
also a ramusculus nutritius into the former; the foramen for 
which is directed from below upwards, and is usually found 
at about the junction of the upper with the middle third of 
the femur, in the course of the lines aspera* 

(e.) Ramulus pmforans terttus^t the smallast of the 
three ramuli, and is separated much lower down than the 
others. It passes to the back part of the thigh, perforating 
the adductor magnus, and immediately dividing into nu- 
merous ramnsculi, which superiorly anastomose with th^ 
other perforating ramuli, inferiorly with the articular rami 
of the popliteal artery; and terminates by supplying the 
surrounding muscles. 

(e.) Ramus anastomoiicus magnus^ls separgtetd frem 
the femoral artery, just where'ii ^teil ther tendinous shetfSi 
formed for it by the tendons of the triceps and vastus ex- 
temus muscled. It immediately- perforates this' fi0tscia, and 
takes its course inwards, along tfaW vastus .intemus^toivards 
the inper condyle o{ the fe(pur,'trASre. i( divides iMo- nu- 
merous ramuli ; inferiorly/.anastomQsing .widi the alrticifl^r ' 
rami of the popliteal arteiy^and Vdth the' recurrent ^ifaneh 
of the anterior tibial ramus ; supOriorly, anastomoising with 
the ramusculi perforantes; and anteriorly, behind the ex- 
tensor tendon of the knee-joint, with the descending ramus- 
culi of the external circumflex ramulus. 

(19.) Arieria poplitea — is so termed immediately the 
femoral artery emerges from the fascial sheath formed by tbe 
adductor magnus and vastus internus muscles ; from this it 
passes obliquely downwards and outwards, to the lower edge 
of the popliteus musde, where it terminates by dividing into 
two rami 
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It may be observed, when taking a general view -of tbd 
coarse of the femoral i^nd popliteal arterie^ in the tbigb^ that 
the first third of this course is anterior, the middle third 
internal, and the lower third posterior, to the thigh-bone. 

The lower third, or popliteal artery, is bounded, above, 
anteriorly by the femur; in the middle, by the posterior 
surface of the kn^e-joint; ahd below, by the popliteus 
muscle. Posteriorly, it is bounded by the' popliteal vein, 
which is rather external to it, and by the sciatic nerve, which 
is still more superficial and external to it ; above, by the 
sefni-membranosus muscle ; and below, by the heads of the 
gastroenemil It is here also crossed by the posterior tibial 
nerve. It has to its outer side, the biceps, external head of 
the gastrocnemius, and origin of the plantaris muscle : die 
gastrocnemius forms its internal boundary. In this course, 
die popliteal artery sends off' numerous small muscular 
branches above, to supply the muscles in the lower and 
back part of the thigh ; and to anastomose with the perfb- 
ratipg ramuli of the ramus profundus. These vessels have, 
however, no distinct names. Besides the above, the- pop- 
liteal artery gives 'off five rami, which are more important; 
and supply the knee-joint; and then ultimately terminate, 
by sending off inferior muscular branches. 

(a.) Ramus artietUaria superior intemus. — The precise 
point at which this ramus is separated from the popliteal, is 
very vlrt*ious, and may occur at any .part of the'distanoe from 
where it penetrates the adductor magnus, to the internal 
condyle. It reaches its course inwards, behind the vastus 
externus and adductor muscles, close upon the bone; 
passing forwards, above the internal condyle of the femur ; 
and anastomoses with ihe ramus anastomoticus magnus, and 
die ramus articularis externus. It also sends some ramuli 
downwards, in the direction of the tendon of the adductor 
magnus, to anastomose upon the inner side of the knee-joint 
with the inferior articular ramus. 

(b.) Ramus articularis superior externus — arises from 
the outer side of the popliteal artery, and proceeds iromedi- 
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ately outwards^ close to the bone, behind the tendon of the 
biceps^ winding around the femur above the external con- 
dyle; and having gained the ibre part of the femnr, it 
divides into two ramuli. The superior, or deep-seated, takes 
its course upwards, to supply the periosteum and muscles 
on the fore part of the thigh, and anastomoses with the 
muscular rami of the femoral artery. The superficial and 
anterior ramulus passes forwards, above the external ccMidyle 
of the femur, through the vastus extemus muscle, to gain 
the patella, upon which it anastomoses with the internal 
superior articular ramus. 

(o.) Ramus arttculdrius meditu, vel azygas — is much 
smaller than the two preceding rami, and passes forwards 
through the posterior ligament o( Winslow, to gain the 
interior of the knee-joint, where it divides into two ramuli ; 
one of which remains external to the synovial membrane, 
and supplies the adeps and cellular membrane at the back 
part of the joint ; the other distributes itself to the synovial 
membrane, the crucial hgaments, and the interior parts o( 
the joint 

(p:). Ramus articularis itrferiar tn/eniM-^-arises from 
the outer-side of the popliteal artery, immediately above the 
popliteus muscle,' and takes its course inwards in front of 
the posterior tibial nerve and gastrocnemius extemus mus- 
cle, between them and the head of the tibia, around which 
it runs, behind the iqtemal lateral ligament of the .knee-joint, 
and the tendons of the sartorius, gracilis, and semi-tendinosus 
mtiscles ; having reached the fore part of the tibia, it runs 
up the inner edge of the. ligamentum patelle^ to gain the 
bone; and upon it anastomoses with the superior inner 
articular, and inferior external articular rami 

(e). Ramus articulafis inferior externus — aiises from die 
outer side of the popliteal artery, below the knee-joint,, but 
above the head of the fibula. It takes its i^urse outwards, 
along the convexity of the external semilunar cartilage; 
covered, in its course, by the gastrocnemius extemus, plan- 
taris, external ligament of the knee-jomt,;and tendon pf the 
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biceps ; then haviDg gained the fore part of the tibia, it runs 
along the outer edge of the ligamentum patelloe to gain the 
bone, where it anastomoses with the lastp-described ramus. 
In this course, it also supplies ramuli to the muscles, and 
anastomoses with the superior, external, and middle articular 
rami. 

The inferior muscular branches supply the gastrocnemii 
and solei, and anastomose with the posterior and anterior 
tibial rami— these are sometimes called the surales. 

The popliteal artery, after having given off the preceding 
vessels, continues downwards, behind and to the lower edge 
of the popliteus muscle, where it divides into the posterior 
and anterior tibial rami. 

(p.) Ramus tibialis postieus^s the larger of the two 
terminating brandies of the popliteal artery, from which it 
separates at the superior ^ttremity of the soleus muscle; 
anterior to which, it passes downwards upon the posterior 
surface of the flexor longus digitorum, and tiUalis posticus 
.muscles, to the malleolus internus ; passing behind which, 
it gains the sole of the foot ; and immediately upon the inner 
side of the abductor pollicis, it divides into its two termmat- 
ing plantar ramuli. 

In its course downwards upon the leg, it passes in ui 
oblique direction, from above to below and from vrithout to 
within;— in the upper and middle third of die leg, being 
covered by the gastrocnemius, and soleus muscles ; but in 
the lower third, it is only covered by the skin, superficial and 
deep fascia. When first given off from the popliteal artery, 
it lies upon the tibialis posticus, then upon the flexor longus 
digitorum ; and below, upon the tibia, and internal lateral 
ligament of the ankle^oint ; separated, howidver, from the 
saperficial lay^ of muscles, by the deep fascia of the leg. 
In the above course, it sends off only oqe ramulus of import- 
ance ; but it supplies small ramuli to the popUteus, soleus, 
and gastrocnemii muscles ; and an inch below the popliteus 
muscle, gives off—- 

(4.) Rammlus peranauS'^vfhioh is variable in its sise. 
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sometimes being* equal to the posterior tibial in its dimeji- 
sionsy at others bemg* very small, or even entirely wahUng. 
It directs itself obliquely downwards and outwards, along 
the inner edge of the fibula, nearly to the mi^lleohid externus, 
where it forms two terminating* raniusculi; above, it is 
covered by the soleus, separated from it, however, bji the 
deep faiscia of the leg ; below, by the flexor longus poUicis : 
at first it rests upon the tibialis posticus, through the fibres 
of which it passes, and then lies on the interosseous liga- 
ment In this course, it furnishes small posterior ramusculi 
to the muscles of the calf of the leg, and anterior ones to 
the deep layer of muscles ; after which it divides into— 

(a.^Ramusculusperofueus posterior. — ^This appears to be a 
continuation of the peroneal ramuhis, and passes downwards 
behind the malleolus externus, distributing ramifications to 
die muscles in its course: when it has gained the posterior 
part of the ankle-jobt, it sends a posterior malleolar rami- 
fication to anastomose with the posterior tibial ramulus, and 
to supply the adeps and cellular membrane between the 
tendo Achillis and posterior part of the ankle-joint. 

The ramusculus peronseus posterior, still continues behind 
the malleolus externus, and reaches the outer side of the 
foot, where it anastomoses with the external plantar ramulus; 
and in front of the tarsus, with ramuli from the tibialis 
anticus. 

(/S.) Ramusculus peroruBUS anterior — perforates the in- 
terosseous ligament, to gain the fore part of the leg, passes 
under the peronseus tertius muscle, descends in front of the 
inferior tibio^-fibular articulation, and passes to anastomose 
with the ramus tibialis anticus; and together, supply the 
anterior malleolar ramification, and tfie ligaments of the 
tarsus. This ramusculus is, in some cases, very large, 
and seems destined to perform the office of the anterior 
tibial ramus, which, in such instances, is proportionably 
small. 

After the ramus tibialis posticus has given off the ramulus 
-peronffius, in its passage down the back part of the leg, it 
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gives off ramuli to the muscles^ and a notritious one to the 
tibia^ which passes into the bone throi^h a forameo which 
is directed from above downwards, and is situated about the 
centre of the bone. When the posterior tibial ramus has 
reached ihe inner side of the malleolus intemus, it sends off 
small ramuli to supply the periosteum of the bone> and 
museles proper to the great toe ; and usually, between the| 
origins of the abductor poUicis pedis, it divides into its two 
terminating plantar ramuli. 

•(6.) Ramuliis plantaris intemus^s smaller than th^i 
exteroal terminating ramulus, and passes forwards along the 
inner edge of the foot, upon the upper surface of the 
abductor pollicis muscle, and extends as far as the base of 
the first phalanx of the great toe. In this course, it- sends 
off xamusculi to supply the ankle-joint, the muscles of the 
great toe, and the flexor brevis digitorum; also ramusculi 
which wind around the inner side of the foot upon the tarsus 
and metatarsus, to anastomose with the ramus tibialis an- 
ticus, and terminate by supplying the great toe. 

(e.) Romulus planiaris extemus — seems like a continu- 
ation of the posterior tibial ramus. It immediately separates 
itself from the internal ramulus, and directs itself outwards 
and forw|irds ; first resting upon the upper surface of the 
abductor pollicis, then upon the flexor brevis digitorum com- 
munis, being between it and the musculus accessorius ; it 
still continues outwards to the metatarsal bone of the fifth 
toe, from the base of which it runs between the flexor 
digitorum brevis, and abductor minimi digiti,- where it is 
straight in .its course, and superficially placed; it then 
changes its direction, passes inwards inferior to the tendons 
of the flexor longus digitorum and lumbricales, and is placed 
upon the under surface of the interossei muscles : having 
arrived in the interspace between the anterior extremities of 
the metatarsal bones of die first and second toes, it ter- 
minates by anastomosing with the deep communicating 
ramulus of the ramus tibialis anticus. In this course, the 
external plantar ramus forms the great plantar arch, the 
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coDTexiQr of which looks forwarder and oatwards^ and the 
concaYtly backwards and inwards^ The ramalus plantaris 
externas^ before it begins to form the plantar arch, sends 
off nameroas ramusouli to supply the (nuscles of the sole of 
the foot, and lo anastomose with the ramuseulus peronseus 
posterior, and internal plantar ramulas. Froin the arch itself^ 
ramoscali are also distributed : from the concavity the^^ 

(oE.) RamuscuU peffarmnies — which pass to the interbssii 
muscles, and anastomose on the dorsum of the foot, with 
the anterior tibial ramus ; and from the convexity the— 

(/3.) Ramuscult digiiales. — ^The first of these arises from 
opposite the metatarsal bone of the little toe, passes for- 
wards between it and the muscles proper to the toe, proceeds 
forwards to the extreme phalanx -along its outer side, and 
then anastomoses at the tip of the toe, with the correspond- 
ing ramuseulus from the .opposite side. 

The second digital ramuseulus, takes a course between 
the metatarsal bones of the fourth and fifth toes; and 
having passed forwards to the cleft between the two, it re- 
ceives a metatarsal ramuseulus fit>m the anterior tibial ramus, 
and immediately after it divides into two ramifications— one 
of which passes along the tibial side of the little toe, and 
the other along the fibular sida of the fourth toe. 

The third and fourth digital ramifications are distributed 
precisely in a similar manner ; and like the digital ramifi^ 
cations on the fingers, are accompanied with corresponding 
filaments of nerves. 

(o.) Ramu$ tibialis antictu — immediately after it is sepa- 
rated from the popliteal artery, is directed forwards, through 
the fibres of the tibialis posticus muscles and the upper 
hiatus of the interosseous ligament, when it is placed in the 
fore )Mtrt of the leg, upon the anterior surface of the inter- 
osseous ligament, along which it proceeds downwards ; and 
passing behind the ligamentum annulare, gains the dorsum 
of the foot, continues to the cleft between the metatarsal 
bones of the great toe, and the toe next to it^ and terminates 
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bj aoastomosiDg with the ramuloa ptantari^ extdmoi. A 
line drawn from tbe head of the fibola to the base of die 
metatarsal boile of the great toe^ will be parallel to the 
course of this ramus in its whole extents 

Id this eoarse^ before it passes through the interosseoss 
hiatus^ it is placed between the fibres of the tibiahs postioos 
and the flexor longus digitorutn muscles^ to both of which it 
sends off ramuli. When it has reached the front part of the 
leg, in the four upper fifths of its extent, it rests upon the 
interosseous ligament, but in the lower fifth, upon the tibku 
Anteriorly, above, it is covered by the tibiaUs anticus, and 
extensor comnhinis digitoroin ; and below, by the extensor 
proprius poliicis; it is bounded BpOn its inner side, in its 
whole course^ by the tibiaUs anticus and tibia ; and on its 
outer side, above, by the extensor digitorum communis, and 
below, by the extensor proprius poliicis; being accompanied 
by a nerye, which does not however pass through the in- 
terosseous hiatus with it, but winds around the head of the 
fibula. 

While vpon the leg, it sends off three ramuli—^ 

(a.) Hamulus recurrens^^ia separated frOm the ramus 
tibialis anticus, immediately it has perforated the interosseous 
hiatus ; takes its course upwards and inwards, through the 
substance of the tibialis attticus muscle, and is distributed to 
die inner side, and fore part of the knee-joint, where it 
anastomoses with the inferior articular rami, from the pop- 
Fiteal artery. 

The ramus tibialis anticus, in its course downivards to the 
ankle-joint, distributes numerous ramuli to the Belabouring 
muscles; but within one or two inches of the ankle-joint, it 
sends off-^ 

(6.) Ramulus nuUleoluB iniemuS'-^whidti passes trans^ 
versely inwards, between the tibialis anticus tendon and the 
tibia, to reach the malleolus internus, whete it divides into 
numetous tamusculi to supply the ankle-joint, and to ana&k 
tomose with the ramus tibialis posticus* 
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(c.) Romulus matkolus externum — ^usually arises oppo- 
nte the lasi-<lesoribed» but sometimes lower down^ and takes 
its course outwards upou the fibula^ behiod die tendons of 
Ae extensor communis digfitorum, and peronseus tertius; 
in this part of its course anastomosing with the ramusculus 
peronseus anterior, and supplying the anterior ligament of 
the inferior tibio-fibular articulation. It still continues out- 
wards, gains the malleolus extemus, divides into numerous 
ramifications, which anastomose posteriorly with the ramus- 
culus peronseus posterior, and inferiorly are lost upon the 
dorsum of the foot— anastomosing with the ramulus plan- 
taris extemus. The ramus tibialis anticus now proceeds 
orer the tarsus, on the fibular side of the tendon of the ex- 
tensor proprius pollicis ; and having gained the dorsum of 
the foot, proceeds forwards to its termination. 

In front of the ankle-joint, and while crossing the os 
naviculare,'this ramus gives off — 

(dJ) Hamulus tarsalis. — This takes its course outwards, 
under the tendons of the extensor brevis digitorum com- 
munis, and the tendon of the peronaeus brevis; and ter- 
minates by supplying the muscles proper to the little toe, 
and by anastomosing with the external plantar ramulus. 
Tlie ramus tibialis anticus, having reached the metatarsus, 
sends off— 

(e.) Ramuiu^ meiatarsalis, — It takes its course outwards, 
over the heads of the metatarsal bones supplying their arti- 
culations ; anteriorly sending off three or four long ramus- 
culi in the three outer interosseous spaces, and which ter- 
minate by communicating with the digital ramusculi of the 
external plantar ramulus. 

When the anterior tibial ramus gains the anterior part of 
the interspace between the first and second metatarsal bones, 
it terminates by dividing into two ramuli. 

(/.) Ramulus communicans — which dips down at once 
into the sole of the foot, and anastomoses vrith the termina- 
tion of the ramulus plantaris extemus. 

H 2 
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(ff,} Rah^ulus poUicis — ^foIlow» the interval of .the two 
first metatarsal bones, and divides into two ramusculi to sup- 
ply the opposite sides of the iSrst and vecond toes. Before 
the ramus tibialis anticus divides into its two described 
terminating^ branches^ it s^nds some tamusouU of inferior 
importance along the dorsal surface of theigreat toe; 



\ 



LECTURE XXVII. 



. Practicai Remarks. 

HiTiNa finished the descriptive anatomy of the arteries, oai next 
consideration is the practical utility which a thorough knowledge of 
these vessels imparts to the accomplished surgeon. No man ought to 
practice surgery, who has not made the study of the arteries a principal 
object of his professional knowledge. 

la order to impress the great importance of this branch' of anato- 
mical science, I have reserved the practical remarks, connected with the 
arteries^ for a separate lecture ; that, in a connected view, I may per- 
form and explain the several operations which are employed in tying 
the various arteries of the body. 

Such operations are generally required to stop the hemorrhages 
which may occur in accidents or from diseases ; and in the latter most 
frequently, in order to stop the flow of blood to an aneurismaj tumour. 
I will, therefore, very briefly enumerate some of the diseases incident to 
the arteries ; and in so doing, lead your attention to the causes which 
frequently lead to the formation of aneurisms. 

The arteries, in commdn with most animal structures, are liable to 
inflamoaation and its consequences; such as the effusion of lymph, 
adhesion, suppuration, and gangrene. 

The peculiar organization of the arteries, and their particular func- 
tion circulation, occasions certain modificiitions of disease, which are 
only to be met with in the arteries themselves ; of which the disease 
named aneurism is an example. 

There is a great tendency in arteries to the adhesive inflammation, 
whether excited from accident or other causes. It is to this tendency that 
we owe the process of reparation from wounds or disease ; the lymph 
thrown out becoming the matrix of the new organised structures. 

Even upon, mere pressure, lymph will be thrown out in the interior of 
a vessel^ and if lolig continued,- as in the case of tamours of slow 
growth, such depositions will occasion the final obliteration of tbe 
vessel. Similar effusioof of lymph sometimes take place near to an 
-ulcerated part ; and forming plugs, thus become the means of final 
obliteration. 

Effusions are met with in various situations, but particularly in the 
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lar;;^ arterial trunks, and in the heart itself, of which there are sereral 
Tery fine specimens in our Museum. These effusions becoming de- 
tached, in some instances, appear to occasion the obliteration t>f an 
artery, by forming a plug at the first place at which its progress be- 
comes impeded. In the Museum we hare specimens of the aorta thus 
obliterated by a firm, fibrous coagulum, which is continued into the 
iliacs. 

In acute inflammation of the arteries, the internal and middle coats 
exhibit a high degree of color, with the thickening and effusion of 
lymph : this must not, howeyer, be mistaken for a florid red appear- 
ance that occasionally occurs, in which the internal coat ctaly has a 
deep scarlet color. Sometimes this appearance will be general ; at 
others, only in patches: it is also unattended either by effusion of 
lymph, or thickening of its coats. Such appearances have been sup- 
posed to character! le peculiar idiopathic fobrile action. 

The arteries are liable to chronic inflammation : to which state I aKire 
particularly wish to draw your attention, as a precursor of anenrismal 
tumours. 

It has been observed, that persons who have taken large quantities of 
mercury, are particularly liable to chronic inflammation of the arteries ; 
in which the internal coat becomes thick, soft, and of a deep red color. 
Similar appearances are also seen in tlie neighbourhood of calcareous 
deposits: sometimes in patches; at others, more generally diffused. 
From these and other causes, the yessels undergo a morbid change, in 
which they are less capable of sustaining the force of the current of 
circulation, and they give way ; sometimes rupturing to such an extent 
as to cause instant death ; at others, an ulcerative process is set up^ in 
which the coats of the yessel will be partially or completely destroyed, 
so as to admit of the escape of the blood into the surrounding cellular 
membrane, and thus forming an aneurism. 

Ulcerations of the aboye description are not nnfrequently met with, 
encircling chalky depositions in the coats; and when these are 
pressed, matter will escape from beneath them. The appeanmoe of 
puss within the interior of an artery, in pott mortem examinations, is, 
however, rare, from its haying been removed by the current of die 
circulation. 

Sphacelus in arteries seldom or ever occurs, unless in connection with 
the mortification of the parts which surround them. In such instances, 
fatal haemorrhage is prevented by ^e following process, which may be 
regarded as one of the most wonderful provisions of nature:— The 
blood coagulates to a considerable -extent above the line of spbacelation, 
at first forming only an effectual plug ; this afterwards beoomes ab- 
sorbed, and the yessel cfHnpletely closed. 



]>B80UPTEVB ANATOMT OP TBB ABTE1UK8, 103 

Betides the ftboye difeaMs^ the c^to of the arteries are separately 
liaUe to Tarioas peculiar morbid chaDges. 

The iatemal lining or membranous Qoat sometimes becomes thickened, 
and oonFerted into a sobstaace resembling cartilage. There is in the 
Mosenm fine specimens of this disease, accompanied with calcareous 
and atheromatons depositions^ in the lower part of the aorta and th^ 
iliacs. Soch alterations of stractnre will often be foond to be sur- 
rounded with chronic inflammation; the redness of which, however, 
does not extend to the cartilaginous structure. This state is a fre- 
qaent occurrence about the Talres, and in diseases of the lieart itself ; 
occasioning that, increased action of the left Tentricle, which has been 
named active aneurism of the heart. 

The internal coat of the arteries is also liable to become thickened, 
exhibiting a pulpy structure, somewhat resembling minute granula- 
tions; occasionally regularly disposed; at other, irregularly, and 
assuming a fleshy i^>pearance. This leads to a weakened state of the 
internal coat, from which it will readily be lacerated, and thus lay the 
foundation of aneurism. 

A frequent disease is met with in the cellular membrane, which con- 
nects the internal with the middle coat. In this, an atheromatous or 
puralent matter, of an opaque yellow color, fills the cells between the 
coats, and causes a slight elevation. When punctured, purulent or 
cheesey matter may be pressed out ; and when very abundant, occa- 
sionally leads to the obliteration of an artery. 

One of the most frequent alterations of stroctore is the deposition of 
calcareous matter, perhaps erroneously termed ossification of the arteries, 
jo old persons, this is very commonly met with: sometimes enclosing 
nearly the whole circle of the artery; at others, in very irregular 
patches; of which we have several fine specimens in the Museum. 
These depositions are less frequent in the upper than in the lower 
extremities : they are frequent in the aorta, and rare in the pulmonary 
artery. Sometimes these depositions are surrounded by ulcerations; 
whidi, penetrating the internal coat, will give rise to the formation of 
aneurism ; or, by weakening the parietes, it may occasion a rupture of 
an artery, when spurious Aneurism will immediately follow. 

It will be obvious, that a due consideration of the various pre-existing 
symptoms diould be caiefully attended to, as they form a guide to the 
proper mode of constitutional treatment. 

In examining the relative position of the aorta with the neighbour- 
ing important organs, it must appear obvious at once how 'various must 
be the symptoms produced by any enlargement of this large arterial 
trunk, from its consequent pressure upon them. Thus an aneurism may 
produce dyspncea, by pressing on the trachea, or by preventing the 
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free acceM of blood to the longs through the palmonary artery : diffi- 
culty of swallowing may occnr, from its pressure on the cesophagos ;— 
a livid countenance and cedematous upper extremities may be promi- 
nent sjrmptomsy from the pressure preventing a free return of blood 
through the ven» innominatn. Sudden and immediate death is usually 
the sequel of these symptoms, from the aneurism bursting either into 
the trachea, oesophagus, or chest—as indicated by coughing up or vo- 
miting large quantities of blood. In the museum at Ony*s Hospital 
we have several preparations exhibiting the diseased states of the vessels 
which had occasioned such fatal terminations. 

The aorta is sometimes obliterated during life, by the deposition of 
bone, or the formation of firm coagula, of which there are three speci* 
mens in the museum of Guy's Hospital. There is also a preparation, 
particularly worthy attention, io which there are minute openings in an 
aneurismal sac of the lower part of the arch of the aorta, produced by 
two spiculae of bony matter in a bronchial gland — ^the rest of the artery 
was sound. The patient died suddenly, from the escape of blood into 
the posterior mediastinum. 

If, then, the student dwells upon the consideration of the effects 
produced by these circumstances, he will see the necessity for mature 
thought before he proceeds to the mechanical means of alleviating some 
of the symptoms. I may exemplify what 1 mean, by relating a case, 
in which Mr. Key was called upon to perform the operation of bron- 
chotomy, for a supposed disease of the larynx ; but, by a judicious 
investigation into the history of the case, he discovered that the symp- 
toms arose from an aneurism of the aorta pressing on the trachea: and 
thus he saved the patient from a distressing operation. There is a pre* 
paration in the museum at Guy's Hospital, in which the larynx was 
opened for difficulty of breathing, caused by an aneurism pressing on 
the trachea below. In difficulty of swallowing, also, stricture of the 
oesophagus is not always to be supposed the only cause, as it may arise 
from the pressure of an aneurismal tumour. 

Having considered the diseases of the arteries, which lead to the 
formation of aneurismal tumour, as well as the complicated symptoms 
induced by them, we will now proceed to consider the surgical opera- 
tions necessary for their cure ; which consists of the application of a 
ligature around the diseased vessel, so as to preclude the possibility of 
the flow of blood to the tumour; which effect is permanently produced, 
not by the mere approximation of the sides of the vessel, and their 
adhesion, but by its rupturing the internal coat, and thus inducing an 
effusion of adhesive matter, which obliterates the vessel. It however 
sometimes occurs, that the aneurismal tumour is situated so near to the 
hearty that it does not admit of the application of a ligature around the 
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▼essel, between the heart and the tomoar : in tach instanoet, it will 
sometinies be proper to^ place a ligature on the distal side of the tumonr, 
in order to induce an inflammation, which may extend into the carity 
of the anenrismal sac, and thns effect its permanent obliteration. 

There are se?eral cases on record, where this mode of operating^ has 
sncceeded. 

Prerions to a particular description of the several modes of tying the 
different arteries, it will be necessary to inform the student, that he is 
not to expect inrariably to find the arteries as we hare here described 
them ; but that, in each operation, difficulties may arise from peculiari- 
ties of distribution. These deviations from the general mode of distri- 
bution, have already been mentioned in the descriptive anatomy ; but 
we shall agun refer to them, in the history of each operation, as thmr 
importance cannot be too much impressed upon the memory.. 

In the Museum we have several excellent preparations of the varieties 
of distribution, which so frequently occur in the large arteries arising 
from the ardi of the aorta ; and one in which the aorta arises from both 
ventricles of the heart. In this specimen, there is a communication ia 
the upper part of the septum of the ventricles ; and the pulmonary 
artery communicates with the aorta by the ductus arteriosus, but does 
not open into the right ventricle. 

The two common carotids, not unfrequently have been found to arise 
by one common trunk ; after which, they are divided to be distributed 
in the usual manner; in such instances, the right subclavian, arises 
from the anterior part of the arch. 

Four arteries sometimes arise from the arch of the aorta — the addi- 
tional one being usually placed between the left carotid and left sub* 
clavian ; from whence it passes in the usual course of the left vertebral 
ramus, through the transverse processes of ths cervical vertebrae. In 
other instances, the fourth vessel will be distributed to the thyroid 
gland ; but when this happens, it is usually given off from the aorta, 
immediately to the left of the arteria innominata. 

The right subclavian artery, is not very unfrequently given off from 
the left of the arch, either in common with the left subclavian, or 
separately ; and then passing across the spine, either behind the oeso- 
phagus and trachea, or between them, to gain the right side of the 
neck. Of each of these varieties we have specimens in the Museum ; 
and, indeed^ such deviations are not so rare as might be supposed; for 
there is scarcely a season but some of them are to be met with in the 
dissecting room. 

The large arteries arising from the arch of the aorta, are occasionally 
the subjects of aneurism, at such a distance from the heart as will admit 
of the application of a ligature. 
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The operatioa for pkuing « l^ulare aropnd thd arteria innomhiataf 
was ftrtt performed in 1818, by Dr. Mott, at New York; which 
(^eration we will now proceed to describe. 

The patient being* placed on his back upon a table of conyenient 
beight, an incision is to be made, dmee inches in length, in a direction 
upwards and backwards, commendng from the centre of tlie upper 
piece of the sternum, and then continoed alonif the inner edge of the 
sterno-cleido mastoideos, so as to e&pose that musde. The attachment 
of the sjtemo«cleido mastoidens to the sternum, should then be cautiously 
cut through ; and the patient's head being raised from the pillow by an 
assistant, the operator should now sepi^rate the stemo^yoideus and 
sterno-thyroideus muscles from the trachea with his fore finger, along 
which a probe»poi«ted bistoury is to be guided to divide them from 
their attachments to the sternum and posterior ligamtot of the sterna- 
eUfioular articulation. In this step of the operation, some small yessels 
will be divided, and produce a hwnon^ge ; but scarcely ever sufficient 
to render it necessary to secure them. The fore finger of the left hand 
may now be passed forwards into the chest, and just behind the middle 
part of the first bone of the sternum, the arteria innominata will be felt, 
lying upon the fore part and right side of the trachea ; from which it 
may readily be separated, and a ligature be passed around it about half 
an inch below its bifurcation. 

It has been recommended by some surgeons, that die operation for 
tying the arteria innominata, should be performed by making an 
incision from the centre of the upper, piece of tlie sternum, upwards to 
the cricoid cartilage, in the mesian line of the trachea ; then sqiarating 
the sterno-hyoidei and sterno-thyroidei of one side from those of the 
other, the finger is to be passed down into tlie chest to secure the artery, 
as in the operation above described. But should more room be re- 
quired, the sterno-cleido mastoideus, hyoideus, and thyroideus of the 
left side, should be divided in preference to those of the right; in 
consequence of the anterior position of the arteria innominata rendering 
the dissection on the right side more dangerous. In the dead subject, 
I have found thb an easier mode of reaching the arteria innominata, 
than in that which I have first described. 

The case in which Dr. Mott tied this vessel, did not succeed, as the 
patient died from heamorrhage twenty<«iK days afterwards; from his 
having been improperly allowed to walk about too soon after the 
iteration. 

The comnum carotid arteriei — may be secured, either above, or below 
the omo hyoideus muscle; and referring to the descriptive anatomy of 
this vessel, it will be obvious that the upper operation is by far the 
easier of the two. 
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CkcuutuMett howeytr, may arise, from pecnUuitiM i« tbe Bitoation 
•f MMmriamal tamours, or from the 4Miieotiott of laoefmled wouade, 
whidi may preclude ihB smrgeen from making a choice at the easier 
operation. , 

In performiof the upper operatien, as it is termed, tiM patient siMMUd 
be placed vpona kmg table, in a completely recnmbent posture, the head 
bein|^ exteaded se as to stretch the neck. An ineiston is to be made, 
conuneneini^ just below the angle of the lower jaw, and extending three 
aociiee in a direction towards die side of the cricoid cartilage; dividing 
the common imegnmenls, and the platynn» myoides^niy. The fascia 
of the neck is next to be diYided, cautiously, to the eame extent — ^taking 
care to avoid numerous small ?eins, which are placed immediately be- 
neath it; for which purpose a director is to he emplojred. The edges 
of the wound being separated, the carotid sheath will be exposed ; and 
the operator should now look for tiie descending branch of the lingual 
nerre, which is usuaUy placed rather to the ouster side of tbe carotid 
sheath. This sheath should then be raised widi a pair of forceps ; and 
to be opened with care, the operator must hold the knile herixontally, 
and make gentle strolls upon the inner or laryngeal side, until the 
opening is of sufficient extent. This efifocted, the internal jngular rein 
will sometimes be seen, distending itself, so as to corer the artery at 
interrals. This vein must therefore be drawn with a bkint retractor 
towards the mastoid muscle; when tiie par vagum will be seen, between 
the artery and vein. 

The aneurismal needle armed with a ligature is now to be introduced, 
from ¥rithont to within, between the par vagum and the artery ; at the 
same time taking care not to include the sympathetic nerve, or its 
superficial cardiac branch, which is placed on the tracheal side of the 
artery, but both of them outside the sheath. 

The ligature is then to be tied, and one end of it cut off close to the 
vessel, while the other is to be secured on the side of the neck with a 
piece of adhesive plaster. This method is necessary, to prevent ^e 
possibility of its being entangled with any thing, or being drawn from 
the artery by any movement of the patient's head. The wound should 
now be dressed, and the patient placed in bed, wiA the head so raised 
as to relax the muscles of Ae node. 

For tbe performance of the lower operation, the patient should be 
placed in Uie recumbent postnre, as before described ; but the head 
, should be rather more raised, so as to relax the stemo-cleido mas* 
toideus, and the muscles which cover the carotid artery at the inferior 
part of tbe neck. The first incision should divide the common in* 
teguments, the platysma myoides, and superficial fascia; and should 
eommence opposite to the cricoid cartilage, and extend downwards and 
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obliqaely inwards, aloBg the tracheal edge of the steriKM^leido mas- 
toidens, to within half an inch of the stemam. This incision exposes 
the inner edge of the sterno-cleido mastoideust which forms the outer, 
and the stemo thyroideus, the inner boundary of the wound. These 
two muscles must then be separated from each other with retractors^ 
including with the stemo mastoid muscle, ^ l^^rge vein usually found 
running along its edge. By this step the sheath of the carotid artery 
will be exposed, and the descending branch of the lingual nerre passing 
on its inner side. This nerve must then be drawn aside with the stemo 
thyroidens muscle. The omo hyoideus will be seen crossing the carotid 
sheath at the upper part of the wound; immediately below which 
muscle, the sheath should be opened, in the same cautious manner as 
described in the high operation ; indeed, even more care is necessary, 
as the jugular vein is not only larger, but is influenced by the action of 
the heart ; especially upon the left side, where the operation, is one of 
greater difficulty than on the right, in consequence of the proximity of 
the oesophagus and the thoracic duct. 

The operation for tying the extemai carotid artery^ is similar to 
the upper operation for securing the common carotid ; but should not 
be resorted to, excepting in such cases, where from accidents, or the 
removal of tumours in its neighbourhood, it may be immediately 
necessary to secure this vessel. In diseases, it is preferable to seeure 
the common carotid, in consequence of the numerous ramiili of the 
external carotid being so liliely to prevent its obliteration after the 
separation of the ligature. 

Although it is not from this reason advisable to put a ligature 
around the extemal carotid artery itself, its branches may, either from 
disease or accident, require that operation. 

RamuluM thyroideuM superior — ^the first branch sent off fjrom the ex- 
temal carotid, has frequently to be tied, from being divided in attempts 
at suicide ; and I have m3rself twice seen a ligature placed around this 
vessel, in an attempt to cure bronchocele. When divided by an incised 
wound, the bleeding vessel is readily secured bytaking.it up with a 
tenaculum; or perhaps it is safer to take up both extremities, to secure 
them more effectually from the continuation ^f haemorrhage, which is 
liable to occur, from the frequent anastomosis with its fellow, and wjih 
the inferior thjrroideal ramulus. When a ligature is to be applied 
around this ramulus for a disease, the operation should be performed in 
the following way. 

The patient should be placed on a table, in the same position as for 
tying the carotids, although the sitting position is frequently reoom- 
mended ; it is, however, a plan I deprecate, in all important operations; 
for when in the recumbent position, you deprive the parent of every 
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fixed point for muscular action, and he remaina passive, and more 
perfectly under your control. An incision should be made from the 
coma of the os hyoides, obliquely downwards and outwards, to the 
stemo-cleido mastoideus, dividing the common integuments, platysma 
myoides, and fascia ; then with the handle of the knife clearing away 
the cellular membrane, and a plexus of veins immediately below the os 
hyoides, the superior thyroideal ramulus may be exposed. Care must 
be taken not to include the laryngeal nerve within the ligature when 
passed around the vessel, as this nerve accompanies the artery, but it 
rather deeper than it. 

The ramuiut nuutillarisp vd Jkcialii eMtemuB — and its numerous 
ramifications, offer various important pathological considerations in 
operations for the removal of glandular tumours from under the jaw, 
when it, or its submental branch is necessarily wounded ; and from the 
depth of the parts, is secured with considerable difficulty. 

The extirpation of the submaxillary gland, could not be performed 
without the division of the facial artery ; but this operation, is on other 
accounts rendered exceedingly difficult, from the depth to which this 
gland penetrates to gain the upper surface of the mylo hyoideus muscle, 
and become connected with the sublingual gland. These impediments 
render a perfect extirpation nearly impracticable. 

In the removal of portions of the lower jaw, this artery must also be 
divided; but the difficulties accruing from its division may here be 
obviated, by taking care to divide it near to the alveolar process of the 
jaw, and not close to its inferior edge, under which it would retract so 
deeply as to render it extremely difficult to be secured. By placing 
the finger within the mouth, and pushing the parts forward from 
below the jaw, the- divided extremity of the facial artery may be readily 
brought to view) and by this means, temporary pressure may be 
jefiected, both from within and without, in order to arrest any sudden or 
violent htemorrhagCi • In operations on tb^ lips for the removal of 
cancers, or the closing of hare lips, compression of the facial artery on 
the horUontal portionof the jaw, avails but little, in consequence of the 
free anastomosis of the coronary vessels, which must be themselves 
compressed. 

After portions of the lips are removed, no ligature b required, as the 
suture which brings the parts together, may be so passed through 4he 
substance nf the lip ar to check all bleeding. 

In the operation for fistula lacjirymalis, attention should be paid to 
make the indsion into the sac on its external side, in order to avoid 
wounding the arterial angular ramusculus. 

The ramuhu Umgtiali$^in wounds and diseases of the tongue may 
sometimes require to have a ligature placed around it ; to effect thb, an 
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ineU ion matt b« Bwdt from the vpper tdg% of tht eorau of the ot hyoldw^ 
with a slight obliqoitjr upwardt and ontwarda, to the anterior edge of 
the sterno-cleido mattoldeoa $ thir incision shonld diTide the skin and 
platysma nyoides, so as to expose the cervical fascia, which shonld next 
be divided, to the same extent and in the same direction; thos laying 
bare the tendon of the digastric mnscle, immediately below which is 
placed the lingual nerve, and still deeper the lingual artery, where it 
may be seen immediately above the comu of the os hyoides, just as it 
is passing upon the upper surCsce of the stylo glossus muscle— some 
few fibres of which may require to be cut through, to enable the operator 
to place a ligature around it. In the living subject, this will be found 
to be a much more difficult operation than would be supposed, from the 
comparative facility of exposing the lingual artery in the dead subject. 

Surgeons are sometimes required to divide the frsnnm linguae, in 
cases called tongue-tied, shewing the child has not the free motions of 
the tongue. In this operation, a probe*pointed scissors should be 
used, and their blades directed downwards, and not towards the under 
surface of the tongue, in order to avoid wounding the ramusculus 
raninus. 

The occipital mui posterior amrai ra m uli h ave, in some few instances, 
been tied, in cases of aneurism by anastomosis. The plan which may 
be adopted in securing these vessels, is to feel for their pulsation, and 
then to cut down immediately upon them. 

The ramuiuc temport^^n not nnfrequently the subject of arteri* 
otomy, in diseases of the eye or brain ; and the following plan may be 
adopted for its safe performance. 

Hie anterior ramusculus should be chosen; for if the'ramulus be 
opened near the lygoma, and before its division, it is so covered by 
fsscia, that it will be found difficult, afterwards to suppress the haemor- 
rhage. Having felt the anterior ramusculus with the fore finger of the 
left hand, the skin over it, u to be drawn downwards cowards the hee ; 
then making an indsion of an inch long, parallel to the ramusculus 
and below it, the tension of the finger being removed, the sldn recovers 
its position, and brings the opening opposite the vessel,— -which is im- 
mediately seen lying upon the aponeurosis of the temporal muscle. A 
probe is to be passed under the ramusculus, which may then be opened 
with a lancet; and when the quantity of blood required has been 
taken, the vessel is to be divided, and pressure applied to stop the 
haemorrhage. The passing the probe under the vessel is not only useful 
to give a perfect command of it, but it prevents the wounding of the 
temporal aponeurosis. 

Even with this precaution, spurious aneurism is sometimes tlie result 
of this operation; to cure which, the sac shonld be laid open, the 
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coa^lam tiinied out, and a ligature applied on each of the openings in 
the vessel. 

The rubcUkukm artery^t more frequently the subject of operation 
for the diseases which are incident to its axillarj portion, than for 
diseases situated in its oim coarse | this nay, in some measure, be ac« 
counted for, from the axillary artery being exposed so much more to 
changes of position during the motions of the upper eitremity. 

To secure the iubekwim artety^ on the outer side of the scalenui 
anticus muscle, which is the situation inrariably chosen for this opera- 
tion, on account of the insuperable diflftculties which are incident to its 
other portions, the patient should be placed in the recumbent posture 
upon a low table, with bis shoulders slightly raised by a pillow being 
placed beneath them. The arm of the diseased side, is to i>e drawn 
downwards and held by an assistant close to the patient's body, the 
shoulder at the same time being preised backwards. This places the 
subdavian artery in the best possible situation to be secured. The 
operator then draws the skin of the neck downwards upon the chest, 
rendering it tense over the clavicle. Supposing the clavicle is divided 
into four equal portions, an incision is to be made In the course of that 
bone to the extent of the two middle Iburths-^ividing the skin, super- 
ficial fueia, and platysma myoides. The inner boundary of the opening 
made by this incision, is formed by the outer edge of the stemo^;leido 
mastoidens muscle; the outer boundary, by the inner edge of the 
trapesius; above, by the receding skin; and below, by the clavicle* 
It occasionally happens, that the external jugular vein passes in sudh a 
direction as, without due caution, to endanger its being wounded by 
this incision ; but it is usually underneath the stemoMsleido mastoidens 
muscle. The operator should now separate the deep fascia of the neck, 
and the cellular membrane, with the handle of his scalpel or a silver 
knife, until he reaches the acromial side of the scalenus anticus muscle; 
in doing which he is to avoid the large veins, which are passing to 
terminate in the subclavian. The particular object in this step of the 
operation, is to expose the outer edge of the scalenus anticus muscle, as 
it alone points out the precise situation of the subclavian artery, in iti 
passage over the first rib. In eflfecting this object, some difficulty 
occasionally occurs, from the enlargement of the absorbent glands« 
which will render more dissection necessary. The third step consists 
in the operator passing his finger along the outer edge of the scalenus 
anticus muscle, until he reaches the first rib ; upon which he will feel 
the subclavian artery pulsating under his finger ; and with his nail as 
a director, he is then to separate the artery from its attachments to the 
first rib, so as to enable him to pass the aneurismal needle, armed with 
a ligatore, under ifr-4n a direction from within and below, upwards 
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and backwards; taking care to avoid tbe axillary plexus of nerres* 
wbich are above and to tbe outer side of tbe artery. Before tbe ligature 
is tigbtened, tbe surgeon sbould ascertain by its pressure upon tbe 
artery* tbat witb it, be commands tbe pulsation of tbe aneurismal 
tumour; for I bave seen tbe ramulus supra scapularis so enlarged* 
as to be mistaken for tbe subclavian artery. Tbe ligature being se- 
cured, one end is to be cut off close to tbe vessel ; tbe otber left, and tbe 
woond closed witb adbesive plaster in tbe usual manner. 

Wben tbe clavicle is mucb raised, eitber by the peculiar make of tbe 
individual, or from tbe pressure of tbe aneurismal tumour, tbe difficulty 
of tbe operation is mucb increased, and may lead to tbe necessity of 
dividing tbe omo byoideus muscle, in order to obtain more space : but 
under all circumstances, tbe scalenus anticus muscle is tbe guide to tbe 
Tessel. It is necessary to be very careful not to wound tbe external 
jugular vein, in tbe first step of tbe operation. Tbe importance of tbis 
caution, I- may instance by a case at Petersburg, related to me by 
Mr. Brodie, ip wbicb instantaneous deatb occurred from tbe division 
of tbis vf in. Upon examination a^r deatb, tbe rigbt auricle of the 
heart was found full of air ; which can only be accounted for by the 
empty state of tbe vein at the. moment, of 'the division. Sbould any 
circumstance Tender tbe division of tbe vein necessary, two ligatures 
sbould be first applied. 

Tbe remaining portion of tb^ arteries of tbe upper extremity, may^be 
secured in any part of their.course, excepting tbe middle third of the 
axillary artery, where it is surrounded by the axillary plexus of nerves, 
so as to preclude tbe possibility of applying a ligaiCure in tbat situation* 

It would be needless here to enter into a minute detail of the steps 
wbich may be required, in tbe several^perations of tying those arteries ; 
as the descriptive anatomy, it is presumed, must form an efficient guide. 
I shall therefore only mention, that in consequence of the frequent 
kregularities in the distribution of these vessels, any particular rules 
would lead to embarrassment upon the occurrence of such deviations; 
and that, therefore, it is of the utmost importance tbat tbe surgeon, 
before he proceeds to secure any of these vessels, should by the most 
careful examination^ endeavour to ascertain whether such irregularities 
exist or not ; by which he must accordingly regulate the steps of his 
operation. 

There is, perhaps, no accident connected witb the arterial sjrstem, 
more perplexing, than wounds in tbe palm of tbe hand ; it seems to be, 
invariably, a bad practice to attempt to secure the vessel where divided ; 
as in every fibre wbich you divide to expose the bleeding vessel, fresh 
injuries are accumulated, and the blood seems to issue from an extended 
surface, rather than from an individual trunk. The best mode of 
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trefttamt it, therefore, first to press upon the radial or ulnar, or both 
Teasels, as may be found necessary, to check the haemorrhage ; the pa- 
tient should be kept in the recambent position, and the hand enveloped 
in wet clothes : snch a mode of treatment is to be contitined as long as 
the surgeon may consider it necessary for the healing of the wounded 
vessel, when tha pressure may be removed. But should the haemorrhage 
return, the ndial or ulnar, or both arteries, must be secured, at the 
lower third of the fore arm, to prevent fatal consequences. 

Tlie intermediate arteries between the upper and lower extremities, 
admit but of fevr surgical remarks, as far as refers to operations | but 
their relative position with important organs should be carefully stu- 
died, to enable us to form a just diagnosis from symptoms which are 
produced by the pressure of anenrismal tumours upon them. 

I have already alluded to the various symptoms induced by the 
pressure of aneurismal tumours of the arch of the aorta, and its large 
arteries. 

Aneurism of the descending aorta, may produce a large tumour in 
the back, which might possibly be mistaken for abscess ; the ribs being 
absorbed from its pressure. It may also produce great difficulty of 
breathing, from pressure on the lungs; wasting of the body, from 
pressure on the thoracic duct; venous congestion, from retarding the 
flow of blood in the vena avygos; and, subsequently, difficulty of 
swallowing, by pressing on the oesophagus. Still, urgent as these symp- 
tom are, it requires a scientific surgeon to discover their cause; but the 
truth may generally be elicited, by a close examination of the action of 
the heart, and arterial system ; when it will be found, that all these 
symptoms are aggravated by any cause which hurries the circulation ; 
and the patient expresses himself, as feeling as though there were 
something alive within him— followed by frequent tendency to fainting. 

The abdominal aorta, when the subject of aneurism, not being so 
covered by bony parietes as its thoracic portion, offers a more ready 
opportunity for examination ; but still, covered as it is by the organs 
of digestion, and the chylopoetic viscera, it produces such a variety of 
symptoms as to render the diagnosis difficult. 

Pulsating tumours in the abdomen, must not be too hastily pro- 
nounced aneurismal ; for enlarged mesenteric glands, or any tumour 
lying over the aorta, may receive so strong a pulsatory motion from it, 
as to lead to an erroneous opinion. 

The mode of examining such a patient, is to place him on his back, 
and then pressing the tumour towards the aorta, the pulsation will be 
strongly felt, in proportion to the force employed, if it be aneurism ; 
but, on the contrary, if a solid tumour, the same degree of pressure will 
stop the pulsation of the aorta itself. The patient may also be desired 
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to turn upon bis bands and knees i in which position* a solid tomon^ 
would gravitate from tha aorta, and lose its pulsation; while* if it be 
anenrism, this change will make no alteration in the pulsatory motion. 
By close attention to these rules, I have had frequent opportunities of 
estimating their ralne, in forming a just diagnosis. 

Persons who are the subjects of aneurism of the abdominal aorta, 
almost invariably complain of a sensation of fainting upon bending th« 
thighs upon the trunk ; as, for instance, in the attempt to mount a higli 
horse, when the thigh is flexed to its greatest extent to place the foot in 
the stirrup. 

In such diseases, the life of the patient may be prolonged by perfect 
rest ; great attention to diet, which should never be of a sUmnlating 
quality ; by due regulation of the action of the bowels; and by frequent 
abstraction of small quantities of blood* Indeed% even in this nkost 
formidable of diseases, there is yet a gleam of hope} for we have in 
our museum at Guy's Hospital two preparations, besides others whicji 
are extant, in which the aorta had become obliterated, and the circula- 
tion still preserved by collateral vessels to the lower extremities. 

The existence of such preparations induced Sir Astley Cooper^ who 
was the first surgeon that made the experiment, to resort to the appli* 
cation of a ligature around the abdominal aorta, about three quarters of 
an inch above its division, in a case of anenrism of the external iliac 
artery. 

Sir Astley Cooper first attempted to apply a ligature upon the com- 
mon iliac, but from the sixeof the tumour he found it impracticable; 
and therefore proceeded to the aorta itself. This he effected in the 
following manner : — An incision was made in the course of the linea 
alba, three inches long, in the centre of which was the umbilicus, 
which was avoided by a curve to the left. The cavity of the abdomen 
being opened, the convolution of the intestines were turned aside, so 
that the aorta might be felt pulsating through the mesentery, which 
was next lacerated by the finger nail, and a ligature readily applied 
around the aorta ; care being taken not to include any of the filaments 
of the aortic plexus of nerves. — ^The patient survived the operation 
forty hours : and on Kpoit mortem examination, there was no reason to 
suppose the patient had fallen a victim to the operation itself, but to the 
previous haemorrhages, and constitutional irritation induced by thf 
disease. 

Mr. James, of Exeter, had the courage to follow the exaniple 
of Sir Astley Cooper, in a case of equal urgency ; and performed thf 
operation in a similar manner; his patient, however, died in a few 
hours afterwards, complaining, from the moment the ligature waf 
applied, of great pain in the diseased limb* 
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Altboagh both of these eases prored aosncoessfal, it does not follow 
that the operation is to be abandoned ; nor, on the other hand, because 
preparations may be seen, in which the aorta has been obliterated by 
disease, and that the circnlation has yet been carried on collaterally, 
is it to be considered that the application of a ligatnre is necessarily to 
lead to the same happy result : for it is to be remembered, that when 
disease obliterates the aorta, it is rendered impenrions by degrees, and 
that the collateral branches simaltaneoasly and proportionably enlarge; 
while, on the contrary, by the application of the ligature, the effects are 
immediate, without a reciprocal accommodation to so great a change. 

We shall now proceed to the consideration of the application of 
figatures upon the arteries of the lower extremities. 

The common iliac, and the two branches into which it divides, and 
indeed even the aorta itself, I belieye may all be tied, with most facility 
to the operator and safety to the patient, by the following operation ; 
the only difference being in the extent of the wound. The patient 
being placed in an horizontal position, an incision, commencing half an 
ihch un the pubic side of the centre of Poupart's ligament, and a little 
above it, is to pass upwards in the direction of an imaginary point, 
midway between the umbilicus and ensiform cartilage, for three inches 
in extent. This incision is usually recommended to be made from 
Poupart's ligament in a direction to the umbilicus; but it will be found, 
that the abore mode is more in the course of the iliac arteries, and 
there is less liability to wound the epigastric. This first incision di- 
vides the skin and superficial fascia of the abdomen, and exposes the 
aponeurosis of the external oblique muscle, which is next to be cut 
through in the same direction; and the finger is to be introduced under- 
neath the free edges of the internal oblique and transversalis muscles, 
which are now cautiously to be divided with a probe-pointed bistoury, 
in the direction of the external wound. This step exposes the fascia 
transversalis, and the spermatic cord lying upon it ; the operator is to 
trace the spermatic cord to the internal ring, tear through the fascia 
spermatica interna, draw the cord upwards and inwards, and pass his 
finger into the abdomen, through the internal ring, and insinuate it 
under the peritoneum, when he will immediately feel the external iliac 
artery ; he is then to separate it from its accompanying vein, which lies 
OB its inner side, and to pass the point of the aneurismal needlo between 
the two vessels, directing it outwards to enclose the artery ; the liga- 
ture is to be tied as soon as it is ascertained that it will command the 
pulsation of the artery, and the edges of the wound closed by strips of 
adbesiTe plaster. 

If the object be to secure the internal iliac artery, the incisjon is to 
be continaed an inch higher than in the last-described operation, the 
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peritoneom it to be detached by the finger^ in a direction ontirardt from 
the iliac fossa, inwards towards the peWis, when the external iliac 
artery is to be traced backwards to the sacro-iliac symphysis; where in 
the centre of an ima^nary line drawn from the nmbilicas to the anterior 
and superior spinous processes of the ilium, the origin of the interpal 
iliac may be felt, posterior, and to the inner side of the external iliac 
artery. The internal iliac is then to be separated from its accom- 
panying vein, which is behind it; and a ligatare is to be conveyed 
apoond the vessel, directing the needle from within to without — taking 
care not to include the ureter, which crosses the internal iliac at this 
point ; and which may always be avoided, by feeling for the ureter's 
obeying the motions of the peritoneum, which the blood-vessels do 
not. 

The common iliacs, and even the aorta itself, may be secured by this 
latter operation. 

Sir Astley Cooper prefers a different operation for tying the external 
iliac artery, and recommends a semilunar incision to be made, ex- 
tending from an inch to the inner side of the abdominal ring» to an 
inch of the spine of the ilium, the convexity of which looks downwards 
and outwards ; by this incision, the aponeurosis of the external oblique 
muscle is exposed, and is to be divided in the same direction as the 
external incision — thus laying open the inguinal canal. The 'free 
edges of the internal oblique and transversalis muscles, are to be drawn 
upwards; and when they arise from more than the outer half of 
Poupart*s ligament, they will require to be separated from it to expose 
the internal ring. The fascia spermatica interna is next to be torn 
through, the spermatic cord to be drawn upwards, and the artery may 
immediately be felt and secured. This operation, which I have four 
times performed, offers greater facility in securing the vessel, than the 
mode before described ; but it is attended with this disadvantage, that 
if upon exposing the artery disease should exist, so as to render it 
necessary to secure it higher up, a further operation is required ; and 
also by this mode, the ligature is liable to be too near to the epigastric 
and ramus circumflexus ilii. 

We possess in our museum at Guy's Hospital, a preparation made 
from a man in whoq» the external iliac artery had been tied, twenty 
•years before, by Sir Astley Cooper ; it presents a beautiful view of the 
manner in which the circulation had been carried on by collateral 
anastomosing branches. The principal enlarged vessel, is the obtu- 
rator ; but the ischiadic, gluteal, and circumflex ilii, contribute to the 
new current of circulation. 

Some surgeons have laid down rules for securing the gluteal, 
ischiadic, and internal pudic rami; but in diseases of these vessels, it 
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U belter to apply a H^tare aroniMl tbe internal artery, than to 
attnapt to tw citiier of them, as they art so deeply seated, and corered 
by sttdi a masa of moscles. 

Tbe femoral aiiery is freqnetttly the subject of operation, in oonse- 
^■••ce of anenritii of the popliteal ; which, ahhongb so moch shorter 
dian the femoral, is yet snbject to such extensive changes of position, 
frmn ibe motions of tbe knee-joint, that it is mnch more liable to 
disease. The femoral artery may be tied in any part of ite course ; 
bnt the sllaation which surgeons most ftvquently chooee for the 
application of the ligature, is at the junction of the superior with the 
middle third of the thigh. Tbe patient should be placed in the hori* 
lontel posture, and the leg of thit diseased side should be flexed* and 
made to cross below the knee of the healdiy one. The surgeon is then 
tocommeooe his incision two Inches below Poupart*s ligament, at a 
point which would terminate a perpendicular line, drawn from midway 
between Ae anterior superior spinous process of the ilium, and 
symphysis pubis. The incision is to be continued obliquely downwards 
and inwards, for three indies in length, along the inner edge of the 
sartorius, diriding the skin and fascia lata, so as to expose the 
sartoritts muscle. In this step if the surgeon, as sometimes happens, 
from the enlarged state of the limb, or from the great accumulation 
of fiit, has made bis incision too much on the inner side of the thigh, 
he win expose the adductor longus, instead of the sartorius muscle i 
this circumstence he will immediately discover, by observing the direc- 
Ikm of the muscalar flbres,— which in the adductor longus, pass from 
ndthin to without, but in die sartorius^ from without to within. This 
may be rectified without a further incision, by routing the limb 
outwards, and widely opening the outer edge of the wound. The 
sartorius muscle is then to be raised with the handle of a scalpel, when 
the femoral sheath is immediately exposed, and should be opened with 
great caution. The femoral artery will be found Ijring above ite vein, 
and generally having a branch of the saphenns nerve rnnning upon it. 
With a director, or a silver probe, tbe operator should now separate the 
artery from its vein and nerve ; but not to a greater extent than is 
necessary to enable him to pass the aneurismal needle, armed with a 
ligature, around it. Having ascertained that the ligature commands 
Ae artery, it is to be secured, and the wound closed in the usual 
manner. 

This is termed the upper operation on the femoral artery, in contra- 
distinction to the lower operation ; which Is performed at the junction 
of the middle, with the lower third of the thigh. 

In the lower operation, the patient is to be placed in the same 
position as in the upper, excepting that the knee should be rather more 

i2 
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rotated oatirards. An iocition U then to be made, coiimieiicisf aboQC 
the centre of the thig^b^ and to be oontinned perpendknlarly down* 
wards, three inches in length, catting throagb the skin and fascia Uta? 
in which step, the snrgeon niast take care not to wound ihe aaphena 
major vein. By this incision the sartorins muscle is exposed, and nrast 
be raised, and drawn inwards, instead of ontwards as in the upper 
operation, to bring into view the tendons of the addnotor magnus 
muscle, and the sheath of the femoral artery, composed of a fascia 
common to the adductor roagnus and vastus internis muscles^ This 
sheath is now to be hud open, when the artery will be immediately 
exposed, with.- its vein behind it, but no longer accompanied by the 
branch of the saphenus nerve. A ligature is now to be passed around 
the artery, taking care not to apply it too near to the ramus aoasto* 
moticus magnus, which would interfefe with the usual effects of -the 
application of the ligature. 

The popKteal artery may be tied, by following nearly the saoM atepe 
as described in the last operation ; the only difference being, that the 
incision is to be continued rather lower down, so as to expose the 
•heath posterior instead of anterior to the tendon of the adductor 
magnus, which leads immediately into the upper part of the popliteiJ. 
space. 

In such operations, the surgeon should examine whether or not there 
be varieties from the usual distribution of these vessels, in order that ha 
may take such other steps as may be consequently required. 

From injuries to the arteries in the sole of the foot, as well as in the 
leg to the posterior tibial, it is sometimes necessary to secure thia 
vessel. In the lower third of the leg, between the tendo Aohillis and 
malleolus internes, the posterior tibial ramus may be exposed by 
making an incision, two inches and a half in extent, along the inner 
edge of the tendo Achillis. This is to cut through both the superficial 
and deep fascia of the leg, when the vessel will be exposed, accompanied 
by its two veins, and its nerve, which is behind and to its outer side^ 
The vessel is then to be secured. The posterior tibial ramus, may, 
however, require to be tied in the calf of the leg ; which is a moie 
difficult operation, and is to be performed in the following manner:— » 
The patient is to lie in the horizontal posture, on his side, so as to rest 
on the outer side of the injured or diseased limb. The surgeon is the» 
to feel for the inner spine of the tibia ; and rather anterior to it, is to 
make an incision three inches long, through the skin, superficial fascia, 
and the origin of the soleus muscle ; he is then to separate the origin of 
the soleus from the tibia, in the whole extent of this wound ; by which 
means he will expose the inner spine of the tibia, and the deep fascia 
of the leg, which arises from it. This fascia is now to be divided to 
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lie iUM extent, when tbe artery nmy be Mt lying npon the deep 
muelee, fthont an inch to the enter side of the tibia. It is then to be 
eefMrated from its Tense comites, and an anenrismal needle passed 
«roand it ; taking* care not to inclade the posterior tibial nerve, which 
in this sitnadon nay either be jnst crossing it, or on its fibnlar side. 
In this operation, the principal points to be attended to, are first, in 
anftking yonr incision through the origin of the soleos from the tibia ; 
not at the same time to divide the deep fasda of the leg, as this is the 
line of demarcation between the superficial and deep moscles, and the 
l^ide which should be followed to find the artery npon the latter. 
Secondly, when about to apply the ligature around the artery, the 
leg should be iezed npon the thigh, to relax the superficial layer of 
nauscles ; and the foot extended, to relax the deep-seated. 

If the jMfOJMa/ ramulus re^res to be tied, mnefa the same steps as 
hi the last operation, are to be followed npon the outer, instead of the 
inner side of the leg. 

The anterior tibial nmitit—- may be secured in any part of its course, 
which is marked by a line drawn from the anterior edge of the head of 
the fibula, to the interspace between the metatarsal bones of the great 
toe and toe next to it. 

When it is to be tied in tbe upper part of the leg, an incision three 
inches in length, is to be made in the course of the aboFe-named line, 
through the skin, down to the fascia ; when an opaque white line may 
be seen and felt marking the separation between the tibialis anticns, 
and extensor longus digitorum muscles. This fascia is next to be cut 
through, to the extent of the external incision ; and when the muscles 
are separated from each other, the artery will be exposed, resting upon 
the interosseons ligament, accompanied by its veins on either side of it, 
and its nerve which is in front of it. The foot should now be flexed 
npon the leg, and the artery being separated from its veins and nerve, 
the ligature may be passed around it. 

Should it be necessary to tie this vessel in the remaining portion of 
its course, in a surgical point of view nothing farther is to be consi- 
dered ; but in an anatomical point of view, it is to be remembered that 
diffisrent muscles form its boundaries ; which has been already pointed 
out, in the descriptive anatomy. 

The same treatment is required for wounds of the arteries of the foot, 
which has been already recommended in speaking of the arteries of 
the hand. 

With respect to the medical treatment of patients, who are about to 
submit to an operation for the radical cure of aneurism, it in general 
happens, that no previous time is afforded for much to be done, as to 
Che improvement of their constitutions ; as the surgeon is generally 
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called apon to afford immedtale relief^ bj an operatioa. Bat thoild 
time be allowed, tbe patient sbonld be kept in the Feenmbeht poetnre, 
the limb warmly clotlied» and pkoed in such a position as will iaoilitati 
its drcolation tfaroagb collateral vessels, in order that they may baeome 
enlarged so as more readily to aocommodale theaMeWes to the diange 
which will be produced by the operation. 

Great attention sbonld be paid to the state of tbe bowels ; and with 
respect to regimen, it sbonld be snffidently nutritions as not to rediioe 
the strength of the patient, and not too stimulating so as to inoraaie 
the action of the heart and arteries. 

The treatment after an operation for aneurum, is much the saMo as 
that which is adopted pFe?ionsly; subjected, however, to variety de- 
pending upon local and constitutional circumstances. For instanos^ 
in some caaes the whole sac will slough, when the surgeon is called 
upon to judge as to the propriety of amplitatiag the limb : this will 
depend upon th^ power of the. constitution ; which, if the surgeon 
thinks sufficient, he will support it with tonics ; but if he considers his 
patient unable to bear up against nature's mode of reparation, he muit 
sacrifice the limb, to preserve life. 

The patient is not to be considered out of danger, until the ligature 
has separated, which occurs at dtfierent periods, depending upon the 
siie of the artery ; in large arteries, this generally happens between 
tiie fourteenth and twentieth days, depending in some measure, also, 
upon the constitution of the patient, and whether or not any other parts 
happen to have been included within the ligature. Should there be 
any delay in the separation of the ligature, the surgeon should not by 
any means attempt to hasten it ; as it appears to be a provision in nature, 
not to throw off the ligature before she has obliterated tbe artery by 
adhesive inflammation : for it is to be borne in mind, that secondary 
haemorrhages most frequently occur upon the separation of the ligature^ 
and particularly when unnecessarily disturbed. 
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X££Apj C PULMONARY TRUNK* 
• ( AORTIO TRUNK. 

The Aortic Trunk it divided into Fonr Portioni: 

ASOKNDINO^ AIOHBD^ THORACIC^ AND ABDOMINAL. 

ASCENDING AORTA. 

1; ABTEBIA CORONARU DRXTRA^ VEL ANTERIOR. 

A, Ramius superior. 

B. Ramus inferior, 
o. Ramus posterior. 

2. ARTBRIA CORONARIA SINI8TRA^ VEL POOTERIOR. 

A. Ramus superior. 

B. Ramius itrferior. 

ARCH OF THE AORTA. 

3. ARTBRIA INNOMINATA. 

A. Ramus thyroideus medius. 

4. ARTBRIA OAROTmiB 00«|IUN» SINISTRA. 

4. ARTERIiB OAROTIDBS COMMUNBS. 

5. ARTBRIA 8UB0LAVIA SINISTRA* 

A. Ramus carotidis extemus. 

a. Ramolus thyrcMdeos superior^ vel descendens. 
. a. Ramusciilas byokieus. 

/8. Ramusculus laryngeus. 
y. RamasoQlus thyroideus. 

b. Ramulos maxillaris^ yel facialis ezteniBs. 

a. RaiQQscuhis palati inferior, yel ascendens. 
/8. Ramusoalus tonsillaris. 
y.-Ramuseuli glandulares. 
}. Ramusculus submentalis. 
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c. Ramoscoli masseteres. 

^. Ramuscalas labialis inferior. 

9). Ramusculus labialis superior^ vel coronarias. 

3: Ramasculus lateralis nasL 

I. Ramusculus angularis. 

c. Ramulus lingualis. 

«r. Ramusculus byoideus. 
/3. Ramusculus dorsalis lingnflB* 
% Ramusculus sublingualis. 
}. Ramusculus raninus. 

d. Ramulus occipitalis. 

e. Ramulus auricularis posterior, yel stylo mastoideus. 

a. Ramusculus stylo mastoideus. 

/3. Ramusculus membrana tympanL 
/. Ramulus pbaryngis asceadens, vel inferior. 

OE. Ramusculus meningeus. 
g. Ramulus temporalis superficialis. 

a. Ramusculus parotideus. 

/3. Ramusculus articularis. 

7. Ramusculus transversus facialis* 

i. Ramusculus profundus temporalis. 

fi. Ramusculus temporalis anterior. 

^. Ramusculus temporalis posterior. 
A. Ramulus maxillaris btemus. 

a, Ramusculus meningeus medius, vel spbena 
spinalis. 

/3. Ramusculus maxillaris inferior, vel dentalis. 

y. Ramusculi capsulares. 

S. Ramusculi masseteres. 

i« Ramusculi buccales. 

^. Ramusculi pterygoideL 

9). Ramusculi temporales profundi posteriores. 

3. Ramusculi profundi temporales anteriores. 

I. Ramusculus dentalis^ vel maxillaris superior. 

X. Ramusculus infra orbitalis. 

X. Ramusculus palatinus superior, vel descendens. 

|A. Ramusculus nasalis vel spheno palatinus. 
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B. Jtamus earatidis imiemuSy vel eerebralis. 

a, Ramalas opthalmicus. 

OK. Ramuscalas laorymalis. 
fi, Ramusculus centralis retbsd. 
y. Ramusculus supra-orbitalis. 
}. Ramusculi ciliares. 

c. Ramusculi musculares. 

?. Ramusculus SBthmoidalis posterior et anterior. 
yi. Ramusculus palpebralis superior et inferior. 

d. Ramusculus nasalis. 
«. Ramusculus frontalis. 

b. Ramulus communicans posterior. 
e. Ramulus cerebri anterior. 

«. Ramusculi corporis callosl 
d, Ramulus cerebri medius. 

5. AATSBliB SVBOLAVLB. 

A, Ramus veriebreUis. 

a. Ramulus meningeus occipitalis. 

b. Ramulus spinalis posterior. 

c. Ramulus spinalis anterior. 

d. Ramufus cerebelli inferior^ vel posterior. 

e. Ramulus basilaris. 

a. Ramusculus cerebelli anterior, vel superior. 
fi. Ramusculus cerebri posterior. 

B. Ramus axis thyraideus. 

a. Ramulus tbyroideus inferior, vel ascendens. 

b. Ramulus oervicalis ascendens. 

e. Ramulw transversalis, vel superficialis colli. 

tf. Ramusculus cervicalis superficialis. 

fi. Ramusculus scapularis posterior. 
d. Ramulus supra scapularis. 
c. Ramus mammillaris intemus. 

a. Ramuli intercostales. 

b, Ramulus comes nervi pbrenici. 

r. Ramulus diapbragmaticus, vel {Aenicus. 
d. Ramulus abdominalis. 
B. Ramus infercostaUs superior. 



_ J 
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a. Ramulus posterior. 

b. Ramulus extenius. 

B. Ramus cerviccUis projundus, vel po$i4riar. 
a. Ramulut anastomoticiis. 
5. Abtbria axillaris. 

A. Ramus tharaciais acramialis, 

a. Ramulus superior. 

b. Ramulus iitferior. 

1. Ramus iharacicus supremus. 
G. Ramus thoracicus longus. 
D. Ramus thoracicus alaris. 

B. Ramus subseapuktris. 

a. Ramulus anterior. 

b. Ramulus posterior. 

F. Ramus arHctUaris, vel eircuii^lemts posterior. 
o. Ramus articulariSy vel eircumjlexus mnteriqfr. 

5. AinSRIA BRACHIAUS. 

A. Ramus profundus superior. 

B. Ramus profundus infmar. 

c. Ramus anastomotieus magnue. 
D. Ramius nutritiue humeri. 
B. Ramus radialis, 

a. Ramulus reourrens radialis. 

b. Ramubis sdperfidalis volas. 

e. Ramulus anterior carfu tadialii. 

d. Ramulus dorsalis oarpi radialis. 

e. Ramuli dorsales^pdiliois. 

a. Ramuseulos dorsalis iudioisu 
/. Ramulus magDus, Tel prinoeps poUicisi 
g. Ramulus radialis indicis. 
h. Ramulus palmaris profundus. 
F. Ramus ulnaris. 

a. Ramuli recurrentes anteriores. 

b. Ramulus idterosseus. - 

a. Rfaduscuti reourrentes interosaei anteriores. 
/3. Ramusculus inlerosseus anterior. 
y. Ramuseulos interosseus posterior. 
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c. Ramuli carpi ulnares anterbres^ et posteriores. 

d. Ramulas commanicaDs, vel profoDdos. 

e. Ramulas palmaris luperficialis. 

(K. Ramuscnli digitalei. 

THORACIC PORTION OF THE AORTA. 

6. ARTERLfi BRONGHIALBS. 

7. ARTERLfi (ESOPHAGEiB. 

8. AbTBRLB INTER008TALB8. 

A. Ramus dorsaUs. 

B. Ramus anterior y vel iniereostalis praprius. 

a. Ramulas superior. 

b. Ramulus inferior. 

ABDOMINAL PORTION OF THE AORTA. 

11. AbTBBIA vel axis CiBLIACA. 

A. RamiLS gastricus, vel coronarius venirieuli. 

a. Ramulus superior. 

b. Ramulus inferior. 

b. Ramus hepaiicus, 

a* Ramulus pyloricus* 

6» Ramulus gastrieus inferior dexter. 

c. Ramulus hepatieus dexter. 
a. Ramusculus cysticus. 

d. Ramulus hepatieus sinister. 

c. Ramus splenicus, 

a. Ramuli pancreatici. 

b. Ramulus gastricus inferior sinister. 

c. Ramuli breves. 

12. ArTERIA ME8ENTERICA SUPERIOR. 

A. Ramus colicus superior dexter, 

a. Ratnulus anastomoticus sinister. 
f), Ramulus anastomoticus dexter. 

B. Ramus colicus medius dexter, 

a Ramulus anastomoticus superior. 
A. Ramulus anastomoticus inferior, 
c. R rmus colicus inferior dexter. 
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a. Rftoralus anastoinotioas laperior. 

b. Ramulos anastomotioQS iaferior. 
e. Ramulas ileo oolicas. 

D. Rami mesenteric^. 
16. Arteria mbsenterica inferior. 

A. Ramfus eolicus superior sinister. 

a. Ramulas anastomoticus superior. 

b. Ramulas anastomoticus inferior. 

B. Ramus eolicus inferior sinister, f^el sigmoideus. 

a. Ramulus anastomoticus superior .^ 
b» Ramulus anastomotious inferior, 
o. RamtLs h€emorrhoidalis superior, vel interwus, 
9. Arteria phrenioa dexter. 

A. Ramus anterior dexter. 

B. RamfuS' extemus dexter, 
10. Arteria phrbniga sinistra. 

A. Ramus anterior sinister. 

B. Ramus extemus sinister. 

13. Artbrlb capsulares. 

14. Arterls renales, vel ebiulgentes. 
A. Rami capsulares inferiores. 

15. ARTERIiB SPERMATIC A. 
17. ARTERIiB LUMBALE8. 

A. Rami spinales. 

B. Rami posteriores. 
c. Rami anteriores. 

18. Arteria sacra media. 

19. ARTERIiB ILIACiB COMMUNES. 

19. Arteria iliaca interna. 

A. Ramus ilio lumbalis. 

a. Ramulus ascendens. 

b. Ramulus descendens. 

c. Ramulus externus. 

B. Ramus sacri lateralis. 

a. Ramuli posteriores. 

b. Ramuli interni. 

c. Ramus hcemorrhoidaUs medius. 
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D. Rami vesicates^ 

E. Ramus umbilicolxB. 

F. Ramus uterinus. 

G. Ramus vaginalis. 

H. /Zam«« obturaiofius. 

a. Ramali iDternu 

b. Ramuli ezterDi. 
I. Ramus gluteus. 

a. Ramolus foperficialit. 

b. Ramolus profundus. 

a. RaiDU8oalu8 Dutritiaa. 
/3. Ramusculi superiores. 
y. Ramu80uli medii* 
i. Ramusouluft inferior. 
K. Ramus ischiadicus* 

a. Ramulus ooccygeus. 

b. Ramulns comes nervi isohiadici. 
e. Ramuli musculares. 

L. Ramus pudicus intemus. 

a. Ramuli hffimorrhoidalea extanii. 

b. Ramulus perbau. 

c. Ramulus transversalis peeing 

d. Ramulus corporis bulbosi^ vel spangiosi urethro. 

e. Ramulus corporis cavemosi penis. 
/. Ramulus dorsalis penis. 

19. Abivblb iuacjs bxtbrnjb. 
k. Ramus epigastricus. 
B. Ramus drcumfiexus ilii. 
a. Ramulus anterior. 
b* Ramulus posterior. 
19. Abtbria fbmoralis. 

A. Ramus epigastricus superfidaUs. 

B. Ramus pudicus superjiciqiis. 

a. Ramulus superficialis. 

b. Ramulus profundus. 

0. RamuH drcumfiexus ilii superfidcUis. 
D. Ramus profundus femaris. 
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a. Ramolas droamflexus exteraus* 

a, Ramascali ascendeDtes. 
jS. Ramusouli traDsversales. 
y. Ramusculi descendentet. 

b. Ramulus oiroumflexus mtenius. 

a. Ramusculns ascendeos. 
fi. Ramascolus descendeDS. 
€. Ramulus perforans primas. 
d. Ramnlas perforans Beoundas. 
e* Ramalus perforans tertius. 
E. Ramus anastomoticus magnus. 
19. Arteria poputea. 

A. Ramus articularis superior intemus. 

B. Ramus articularis superior extemus. 
c. Ramus articularis medius, vel assygos. 

D. Ramus articularis inferior intemus. 

E. Ramus articularis inferior extemus. 

F. Ramus tibialis posticus. 

a. Ramnltts peroneas. 

K. RamUsouIus peroDona posterior. 
/S. Ramasculus peroDseus anterior. 

b. RamaluB plantaris interaus. 
€. RamQlas plantaris extemus. 

m. Ramuscmli perforantes. 
/3. Ramuscali digitales. 
o. Ramus tibialis anticus. 
a* Ramulus recurrens. 
bm Ramulus malleolus iuterous. 

c. Ramulus malleolus extemus. 

d. Ramulus tarsalis. 

e. Ramulus metatarsalis. 
/• Ramulus commuuicaDS. 
g. Ramulus pollieis. 



LECTURE XXVIII. 



DBSGBIPnVE ANATOMY OF THE VEINS. 



The ¥eiD8 are the vessels which ooDvey the, bloody that 
ham Dot been expended in secretion and nutrition, back figain 
to the heart ; they therefore differ from the arteqes in ooip- 
mencing from every part of the body, and terminating at 
the heart, from whence the arteries commence. It may also 
be observed, that the veins are more numerous than the 
arteries ; and generally two or more accompany each arterial 
ramus, and minuter distribution : besides whidi there are 
oihers, that take their course superficial^, unaccompanied 
by the arterial system. 

In the descdption of the veins, I shall commence with 
the ramifications, which unite to terminate in venous ra- 
musculi, ramuseuli in ramuli, lamuU in rami, rami in veins, 
and v^s in .seven, terminating trunks which op^n into the 
heart. There are besides these, however, the smuses of the 
biain^ and the vena portad of the liver, which havf peouliar 
distribUioDs, and are described with the organs to which 
they belong. 

The four pulmonary vmious trunks, whicb arise by minute 
immificBtions within the lungs, and terminate hi the left 
auricle of the heart, into which they convey the decarbcH 
Msed blood,. have already been described in the descriptive 
aaatonay of the organs of respiration. ( Vide p. 186, Vol. ILL) 
We have therefore now to consider the oiigbs and formation 
of the eoatWMoy, superior cava, and inferior c^va, which are 
the three remaimog venous trunks. 

The blood which is conveyed to the substance of the 
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heart by the coronary artema^ is returned by one Teiioiia 
truDk— 

Vena caronarta. —» The ramifioatioiMi whidi oommeDce 
from the terminatioD of the corcmary arteries, collect them- 
selves into rami venosi, and take their course with the supe- 
rior and inferior coronary rami of the right and left coronary 
arteries, where they may indeed be described as right and 
left venous coronary rami ; but they then proceed along the 
base of the heart; and ascending in the groove which sepa- 
rates the auricles from the ventricles, they unite to form one 
trunk, which terminaites in the right anriole, above and to the 
left of (he auricttlo ventricular opening, between it and die 
fossa ovalis, being there furnished with a valve. 

Of the Veine which form the Superior Cava. 

This Venous trunk conveys back agam the blood which 
has been distributed from Ae heart, to the head, nedc, 
upper ext^ettkities, and part of the chest, by die arteries s«ii 
off from the arch ei the aorta. 

The blood is returned from the head and neck by two 
venous rami: tamely, ramus venosus jugularis intemus, and 
eztemus. 

Ramue venoeue jugularie tn/^niKs-^eztends (nm ^ 
fossa jugularis of the temporal bone, downwards to &e 
lower part of the neck, where it terminates by uniting wMi 
the subclavian ramus to form the vena iunominata; ctt 
the r^t side, it descends nearly perpeMfieuiariy to the 
vena cava ; and on the left, it almost forms a right angle. 
In this (bourse the ramus jugularis intemus pass qs widm the 
carotid sheath, on the outer side of the common carolM 
artery and pneumo-gastric nerve. It reeaifes, above, the 
flinuses whidi return the blood from the brain, and y^^ikh 
pass out of the foramen lacerum basis orann on either side, 
and terminates in the commencement of &is ramus at the 
fossa jugularis. It then receives the raoaulus venosus foci- 
alis, vdiich conveys the blood back towards die heart which 
had been distributed by the. ramulus nuudllaris^ avferi» 
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carotidis : therafore to oompreiMiid the maimer in which the 
Mood of diis ramulus is collected » it is only oecessaiy to 
lefer to the distribntioii of the external maxillary arterial 
ramulus^ when it will be seen that die accompanying venous 
ramnli are, ramnscoli yenosi angulares, r. v. laterales nasi, 
r. T. labialis superior, et inferior, r. y. masseteres, r. t. sub- 
mentales r. y. glandul^res, r. v. tonsiUares, and r. y. pallati 
inferiores : diese uniting, form the ramulus yenosus fikcialis, 
which is directed obliquely downwards and backwards, oyer 
the horizontal plate of the lower jaw, covered by the pla^ 
^ama myoides muscle ; and being placed between it and 
tfie submaxillary gland, and behind and to the outer side of 
this gland, it terminates in the ramus yenosus jugularis 
intemus. 

Ramulus vemmu lin^nco^ts— collects ks blood from the 
ramusculi yenosi ranini, r. y. sublingualis, r. y. dorsalis 
liiigusd, and r. y» hyoidei, and descends between the sub* 
Imgual gland and the genio glossus muscle ; then between 
the hyo glossus and mylo hyoideus muscles ; passes back« 
wards and outwards, accompanying die arterial ramulus 
above the comu of the os hyoides, to terminate in the internal 
jugular ramus yenosus. 

RatmUui venosus thyroid&us superior — receives its blood 
from the ramusculi venosi thyroidei, r. v. laiyngei, and r. v. 
hycndd: it then takes its course not unfrequently in two 
ramuli, with the arterial ramusoulus ; and terminates, either 
ringly or separately, in the internal jugular. Some ve* 
nous ramusculi from the pharynx usually will be found 
ftnmiBg a single ramulus venosus pharyngeus, whidi emp* 
ties itself in the internal ramus venosus jugularis. 

RamuU veium oceiftiaUs^-'Colleot Uieir blood from the 
eoiresponding arterial vessels, following their course so 
oomjrfetely as to need no farther description. They termi* 
nate m the internal ramus venosus jugularis. 

Besides these venous ramusculi, others arise within the 
diploe of the bones of the skull, which pass uidirectly 
into the internal jugular ramus : for instance, in fronts 

k8 
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by the frontal ramuiouli venou of the facial ramulus ; be- 
bind, by tbe ramusculi veoosi of the occipital ramulus, and 
in part by the unuses of tbe brain : thus completing the 
ramus venosus jugularis internus. 

Bamus venosus jugularis extemus — is formed by the 
venous ramusculi^ which return the blood from the face and 
sides of the head, and which had been conveyed by the 
termmating ramusculi of the external carotid arterial ramus. 

Ramulus venosus temporalis superficialts — receives the 
blood of the ramusculi venosi temporales posteriores, r. v. 
temporales superiores, r. v. profundi temporales, r. v. trans- 
versales facii, r. v. i^rticulares, and r. v. parotidei; it then 
descends in front of the ear, receiving some ramuscuU venou 
auriculares anteriores, and unites with the— - 

Ramulus venosus maxiUaris tn/emii^.-^This ramulus is 
made up of the ramusculi venosi nasales, r. v. palati superi- 
ores, r. v. infra orbitales, r. v. dentales, r. v. temporales pro* 
fundi posteriores, r. v. pterygoidei, r. v. buccales, r. v. <»tp- 
sulares, and r. v. maxillares inferiores, and passes behind 
the cervix of the lower jaw, in the substance of the parotid 
gland, and there unites with the last described ramulus, 
forming together the commencement of the ramus venosus 
jugularis extemus — which very frequently immediately re- 
ceives the ramusculi auricularis posteriores, and then de- 
scends along the side of the neck, being placed between the 
stemo-cleido mastoidews and platysma myoides muscles. - It 
next passes, rather deeper seated, behmd the omo hyoideus 
muscle, and parallel with the outer edge of the stemo-deido 
mastoideus; usually behind which it opens in the ramus 
venosus subdavius, to the outer side of the termination of 
the ramus venosus jugularis internus. In this oourse» several 
cervical cutaneous ramuscuU empty themselves into thn 
ramus, more especially at the lower part of the neck, just 
before its termination. 

At the angle of the jaw, a short but laige ramulus ve- 
nosus passes deeply inwards, to form an anaatotnosis be- 
tween the external, and internal jugular rami. 
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It riiould be obsenred, that each of the ramusouli vAnch 
are distributed from the iDtemal maxillary arterial ramulus 
•are not furnished with a corresponding Tenons ramusculus : 
for instance, the blood which is coDveyed to the membranes 
of the brain by the ramusculus arteriosus meningeus medius, 
is not returned to the ramus venosus jugularis extemus by a 
corresponding' venous ramusculus, but is conveyed from the 
membranes of the brain by the sinuses. 

Ramus venosus subdavius.^-^This ramus conveys the 
whole of the blood from the upper extremity ; but we shall 
find that the ramuli which unite to form it, do not all take 
the course of the arterial ramuli; but many of tfiem are 
much more superficial, and indeed subcutaneous. We will, 
therefore, first describe the venous distribution which accom-> 
panics the arteries of the upper extremity, beginning at the 
fingers. 

Ramuseuli venosi digitates — accompanying each digital 
ramusculus of the arterial system— -take their course up* 
ward to form the superficial palmar ramuli accompanying 
the superficial palmar arterial arch, and receiving venous 
ramuli from all the ramuseuli of that as well as of the deep 
palmar arterial distributions. These all concur to produce-— 
Rami venosi profundi radicdeSy et Wnar^s— which take 
their course with the arterial rami ; receiving, as they pass 
upward toward the elbow-joint, all the venous ramuli which 
return the blood from the corresponding arterial distribu- 
rions ; so diat, near the elbow-joint, they form four consider- 
able vessels ; but having readied that joint, the two radial 
unite, and the two ulnar venous rami unite, forming two 
large veins-^ 

Vena jtroc&ia/^s.— These take their course on either side 
of the brachial artery frequently anastomosing with each 
odier, and receiving venous rami which are corresponding 
with the arterial rami : as for instance, rami venosi anastomo- 
tici magni, r. v. profundi inferiores, and r. v. profundi supe- 
riores. The ven» brachiales thus augmented in size as they 
pass upward^ reach the inferior edge of the teres major 
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musde, and fonn in part the Tcna axillaris^ whidi has also 
to receive the tuperfioiai Tenous distribatioii of the apper 
extreaiity^ as well as the venous rami, accompanying' the 
arterial rami from the axillary artery. 

Ramus venosus oepAolietM— commences by a number of 
venous ramusouli on the badL of the hand, and particulariy 
about the thumb ; upon whidi so large a branch is founds 
that it has been named the ramutus venosus magnus foUicis. 
These collect and take their course upward upon the outer 
and anterior part of the fore arm, parallel with the radius, 
and is here named the ramulua venosus riulialis 9uperficiaUs, 
which receives numerous subcutaneous venous raprasculi; 
and on reaching the bend of the elbow it unites with die 
median cephalic ramulus — together forming the above- 
named ramus venosus cephalicus, which now ascends ver- 
tically parallel to the outer edge of the biceps muscle, then 
between the outer edge of the pectoralis major, and the 
inner edge of the deltoid : it terminates by bending inwards 
under the clavicle, to open into the axillary vein. 

Ramus venosus basilieus^B formed in a similar manner 
as the last described ramus, by venous ramusouli commenc- 
ing on the inner side of the hand On the back and inner 
side of the hand, and posterior surfiice of the fingers, a 
net-WOTk of ramusouli is formed, the vessels of which fre- 
quently anastomose with each other, as well as with the 
cephalic ramusouli. On reaching the upper part of the 
hand, these ramusouli frequently form one large vessel, 
which has been termed the vena salvaietta, which continues 
to the inner and back part of the fore arm, and gains the 
name of the— 

Ramulus venosus ulnaris superficialis posterior.-^Tbis 
ramulus continues its course upwards behind the inner con- 
dyle of the humerus, where it is connected widi the anterior 
superficial ulnar ramulus ; receivings however, previous to 
this union, numerous subcutaneous ramusouli 

Ramulus venosus ulnaris superficialis on/mor— origi- 
imtes at the lower part of the inner and anterior part of tfie 
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condyle, to oommunioate with the last described ramulus. 
Jnat above the bend of the elbow, and the anion of the posh 
leiior and anterior anperficial ulnar ramoli, the ratnnias 
faa^lieas medianns anites^ and they together form the ramus 
basiiicus. 

The median basilic ramulus, below the bend of the elbow, 
and in the triangular space between the supinator radii 
longns on the outw ode, and the pronator radii teres muscle 
on the inner, unites wkh the median cephalic, at an acute 
angle : both of them emanating from a vessel named — 

Rammlua v$no9u$ msdumtts.— *The ramus venosus basilieas 
then ascends along the inner side of the arm, in front of the 
ulnar nerve, receiving small subcutaneous ramuscuii in its 
eourse upwards ; anastomosing also with the ramus venosus 
cephalieus, it passes deeply into the axilla, iniiere it termi* 
nates in the-*- 

Vena odPiUarts— His vein ascends obliquely inwards and 
upwards, under the daride in fix>nt of the axillary artery, as 
Ug^ as the first rib, where it beoomes the subclavian vem. 
In this course it receives, however, rami corresponding to the 
rami ef the axillary arteiy : such as rami venosi ctrcnniflexi, 
r. V. inferiores soapute, and the r. v. thoraciot From the 
anterior edge of the first rib the subclavian vein commences^ 
and extends inwards in front of the scalenus anticus musde, 
to terminate within the thorax, (after having received the 
rami jngulares), in formbg the superior cava. 

In consequence of the situation of the superior cava on 
die right side of the chest, there is a considerable difierence 
both in the extent, and direction of the two subclavian veins : 
the right subclavian van is veiy short, and is directed nearly 
in a vertical directiiHi: it is covered by the stemo deido 
raastoideus muscle, stemo clavicular articulation, and the 
cartilage of the first rib. To its outer side it is bounded by 
the pneumo gastric nerve, the right subclavian artery, and 
the scalenus anticms muscle ; internally it is bounded by die 
aorta. 
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The left snbclaTiaii veui is Dearly twice the leogth of the 
right, and its direction is neatly horizontal, having a sHgfat 
obliquity downwards and inwards. It is covered, like the 
right subeltfvian vein, by the stemo-deido mastoideus, the 
storao clavicular articulation, and the cartilage of the first 
rib; also by the first bone of the sternum, the sterno-hyoidei 
and stemo-thyroidei muscle^. It is bounded posteriorly by 
the scalenus andcus muscle, the leit sibdavian artery, the 
pneumo gastric nerve, and the arch of the aorta. It is, in 
fact, the most anterior of all the vessels seen withb the 
cavity of the chest. The left subclavian vein usually re- 
ceives two venous rami which the right does not, a»d which 
we will proceed to describe before those common to both 
vems. 

Ramus venoaus mammiUaris intemus sinitier — returns 
the blood whidi the corresponding arterial ramoshad distri- 
buted: it is made up, therefore, of ramuli venosi abdomi- 
nales, r. v. diaphragmatici, r. v. comites nervi phrenici, and 
r. V. intercostales. These are collected into a single ramus, 
which takes its course upwards upon the posterior surface 
of the oartilages of the ribs ; and as it readies the left 
subclavian vein, it is directed backwards to terminate in it 

B4xmu8 venoms thyroideus iirferwr «titts^«r^— results from 
the union of numerous ramuli whieh pass out of the inferior 
and posterior sur£BU)e of the thyroid gland, and descend in 
front of the tradiea, upon which they enter the chest, and 
terminate in the left subclavian vein. 

The remaining rami to be described, are common to both 
subclavian veins, and are the vertebral and superior inter* 
costal ramL 

Romus vemosus «arle&ra2ts-4s made up of ramuli cor- 
responding to the distributing ramuli of the arterial ramus. 
It commences principally by small ramuli from muscles ia 
the ocoifHtal and posterior cervical regions, and there forms 
itself into a large trunk, which takes its course with the 
vertebral artery upon the posterior ciroular Ugam^it between 
the atlas and occiput; it passes forwards to gain the 
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foruieD at the root of Ihe tnuurrerto process of the allas^ 
near to whidi it is united with the lateral nnas of Ike dura 
mater^ by a Tenoiis ramalua^ whieh passes through the 
posterior condyloid forameiu The rainiis veaosns vertebialis 
then descends through the canal formed by the transrerse 
processes of all the cenrical vertebrsB, being aocompanied by 
its corresponding artery. In this course it anastomoses in- 
tcroally, Arough the intervertebral foramina with the sinus 
Tenosus; and externally, it receives in each intervertebral 
space, venous ramuli from the mnsdes oi the neck. This 
ramulus issues from the canal of the seventh cervical 
vertebra, and descends by the side of its accompanying 
arterial ramulus, between the rectus capitis anticus major 
on its inner side, and the scalenus anticus on the outer* 
In this space receiving venous ranmli returning the blood 
from the ramulim cervicalis profundus; then it passes, on the 
left side before the subclavian artery, and on the right side 
behind that vessel^ to termbate in the subclavian vein. 

Ramus vena9u$ iniercosialts superior dexter'^iM very 
small, and sometimes wanting; it commences by corre»- 
pcmding ramuli of the superior right arterial intercostal 
ramms, from the two or three upper intercostal spaces, which 
uniting, form one ramus, opening into the right subclavian 
vein. 

Ramus venosus intertoskdis superior sinister^s always 
much larger than the right, conmiencing by ramuli as low 
down as the eighdi intercostal space ; it enlarges as it 
ascends, anastumoong with the vena asygos, and receiving 
venous ramuli from each intercostal space above the eighth ; 
it passes on the sides of the bodies of the vertebras behind 
the pleura, behind the lung and acnrta ; and near to the third 
cervical vertebra, just to the outer side of the arch of the 
aorta, it receives-— 

Ramulus venosus brondUaUs sinister — immediately after 
which, it passes out of the chest, and terminates in the under 
4)art of the left subclavian vein. That portion of the sub- 
4^vian veins^ included between the entrance o( the hiternal 
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jugulara and dieir teiMtofttioo in the iiiperior cava, baa by 
aome anatomittt been termed the vene innominatse ; ao thai 
the formation of the superior caya would be considered as 
resulting from the union of the two Tense innonunatse ; and 
by others, by the union of the two ven» subclavise. 

7%e vena cava mtperwr — formed as we have described it» 
oommenoea opposite to the cartilage of the first rib on the 
right side, to the right and rather abore the arch of the 
aorta; from thence it deseends to terminate in the right 
auricle of the heart, passing obliquely downwards and in- 
wards ; but before it readies the heart, it enters the peri* 
cardium^ by whidi it gains a distinct serous covering. This 
venous trunk is bounded anteriorly, by the anterior otedi- 
astmum, and ita contents ; posteriorly, by the superior right 
pulmonary vein, and right pulmonary artery ; to the right, 
by the lung ; and to the left, by the asc^ding aorta. In 
this course, before entering the pericardium, it receives the 
following venous rami. 

Ramus venosus fnammittaria iniemus dexUr. — ^The de- 
scription of this ramus corresponds in every circumstance 
with that of the left side, exeepting in its terminating in Ae 
tova, instead of the subclavian vein. 

Ramus venosus thyroideus dexter. — This branch results 
from the union of the thyroid venous plexus, just in the 
same manner as on the left side, and passes downwards b 
front of the subclavian artery ; takes its course to the right, 
behind the stemo-hyoidei and stemo-thyroidei muscles, to 
terminate in the upper part of the niperior cava, between 
the two subdavian veins. 

Ramus venosus azygos-^^emAis from the union of ten or 
deven of the intercostal venous ramuli of the right side, 
and the five or six inferior of the left, oommumcating below 
with one of the superior lumbar veins — ^thus producing a 
communication between the superior and inferior cav». 
CoBSmencing the description of this ramus from the ab- 
domen, it passes upwards between the pillars of the dia- 
phragm, in the same opening with the aorta and thoracic 
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duct; it ascencb upon the bodies of the TertebrsB within 
the posterior mediastinuni, to tfie right -of the aorta and 
thoracic duct, and in front of the right intercostal arteries. 
Having reached the tfiird dorsal vertebra, it bends back- 
wards behind the arch of the aorta, directs itself to the right, 
passes behmd the right brondius, above which it rises, 
passes forwards and downwards so as to hook around the 
bronchus, and terminates in the superior cava. In this 
course, it receives, first, within the abdomen, as has been 
mentioned, some venous lumbar ramuli from the inferior 
cava, or from the renal vein ; while in the chest, on the 
dorsal vertebro, it not only receives all the rami venosi id- 
tercostales of the right side, but upon the seventh dorsal 
vertebrae, there opens into it-— 

Ramus semi-^izygos'''^ branch made up of the six inferior 
left intercostal ramuli, which crosses the eighth dorsal 
vertebra from left to right, behind tfie aortaiand oesophagus, 
receivbg venous ramuli from each of thi^se organs; and, 
lastly, just before it opens into the superior cava, it receives 



Ramus venosus bronchialis dexter. — ^This ramus is made 
up of numerous small ramuli, proceeding ^m the right 
lung, cesophagus, trachea, pericardium, and bronchial 
glands— thus completing the formation of the superior cava. 



Of the Venous DisirtbuHans u^hdek concur in forming the 

Trunk of the Vena Cava Inferior. 

This trunk returns the blood to the heart which has been 
distributed by the abdominal aorta, with the exception of 
that portion, which is returned from the chylopoetic viscera, 
hy Ae vena portse. 

As in the upper extremity, the veins of the lower are 
dEvided into two sets— one following the course of the 
arteries, and the other being subcutaneous. I shall therefore 
describe them in a similar order. 

First, the deep veins temmence in the foot, bearing the 
same names as the arterial ramusculi which ibey accom* 
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pany. Ttnis tbe ramusouli Tenosi digitales, and ramuscuU 
veDosi perforantes, unite to form the ramuli plantares. 
They take their course backwards, from the foot to the 
ioterilal malleolus ; where they unite^ and form the ramus 
venoms Hbicdis posticus. This takes its course upwards 
with the artery, to gain the popliteal space, where it ter- 
mbates in tfie popliteal vein. In its course along the leg, it 
receives the ramuli venosi peranei posteriores, et anieriores. 

From the fore part of the dorsum of the foot, ramuli 
venosi pollicjs, r. v. cOm'tnunicantes, r. v. metatarsales, r. ▼. 
tarsales, r.. v. malleoli exi^rni, et intemi, and r. v. recurrentes, 
together cpntribute to f6rm theramt venosi tMales antici; 
for there are two which accompany tbe artery — taking its 
course upon the anterior sArfiice of the interosseous ligament, 
and ascending as high as the upper hiatus; then pass through 
it with the artery, and terminate in the popliteal vein. 

The popliteal#ein also receives the following superficial 
subcutaneous venous ramus. 

Ramus saplienus externus — commences by numerous 
ramuli from the outer side and back part of the foot, whidi 
ascend both anterior, and posterior to the malleolus externus, 
and unite above it in a single trunk, which directs itself to 
the posterior part of the calf of the leg ; passing vertically 
upwards, between the integuments and fascia, gains .the 
interspace between the two heads of the gastrocnemius 
muscle ; then passes into the hollow of the ham, and ter- 
minates in the popliteal vein. 

Vena popliiea — takes its course with the popliteal artery, 
being placed behind and to its outer side, and extends with 
it from the lower edge of the popliteus muscle to the 
tendinous sheath formed by the vastus intemus and adductor 
magnus ; at which point, this vein, as well as the artery, 
terminate by becoming femoral. 

In this course, the popliteal vein receives also the five sets 
of ramuseuli venosi articular es. 

Vena /rmora/is— commences from the termination of the 
pojditeal^ as above described, and passes upwards to 
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Pdupart's ligaittent, taki^ the coarse of the feoioral artery, 
a^d tennioates by becomiDg' the external iliac vein. Id 
this course, it reeetfes the deep branches which accompany 
t|)e arteries ; namely, rami venosi anastomotici magni, ramuli 
venosi perforantes tertii, secundi, et primi, r. v. circumflexi 
extemi et intemi ; ramus venosus profundus femoris, rami 
pudiffl superficiales, and rami venosi epigastric! superficiales. 
But besides these deep veins, it also receives*- 

Ramus venosus sap/usnus iniemus. — ^This commences by 
numerous ramuli upon the inner, back part, and dorsum of 
the foot, which form anastomoses with the ramus saphssnua 
externus; the ramifications unite, pass upward, surrounding 
the malleolus intemus, receiving tarsal ramuli, and theU' 
form a single ramus above the ankle, which ascends ob* 
liquely upwards and backwards along the inner* side of ihB 
leg, passes behind the internal condyle of the femur to gain 
the thigh, from whence it passes upwards upon the inner 
side of the thigh, anterior to the adductors, and gracilis 
muscle, receiving numerous superficial cutaneous ramuli 
from the posterior part of the thigh, more especially upon 
the fore part of the internal condyle, where large vessels 
are seen to connect themselves with this ramus. The ramus 
saphenus continues to ascend, between the skin and fascia 
on the inner and fore part of the thigh, as high as the 
crescentic margin of the fascia lata ; and here it perforates 
the fascia propria, or anterior layer of the sheath of the 
femoral vessels, to terminate in the femoral vein. 

The ramus saphenus, just before it terminates, receiver 
some, small superficial ramuli from the abdomen, and from 
the superficial pudic venous distribution. 

The vena iliaea extemO'-^oommenQe at the termination of 
the femoral vein at Poupart's ligament, and extends upwards 
to the sacro-iliac symphysis, where it terminates in the com- 
mon iliac vein. In this course, it accompanies the external 
iliac artery, which is anterior and to the outer side of it. It 
receives the rami venosi circumfiexi ilii, and the rami venosi 
epigastrici, formed by ramuli accompanying the distributions 



of the oorreipoiKliDg arteries : also a brandi of coDndeiable 
size in the male subject, which passes out of the iBgrnaal 
canal, through the interaal ring; whidi vessel seems to 
correspond with the arterial ramification from the epigastric^ 
which supplies the cremaster muscle. 

Vena iliaea interna, vel hypogaeirica^'^The wnoos ranu 
which unite to form this yein, may be divided, as the rami- 
fications of the corresponding artery, into those which return 
the blood from the muscles withm the pelvis, those from die 
viscera within the pelvis, and from the paits without the 
pelvis. 

The first order constitutes the rami venosi sacri-lat«rales, 
and the rami venosi ilio lumbales. The second otdef are 
the rami venosi vaginales, r. v. uterini, r. v. umbilicales, r. v. 
vesicates, and ramus h»morrtioidalis medius. The third 
order are the rami venosi glutei, the r. v. pudici extemi, die 
r. V. ischiadici, and the r. v. obturatores ; which are severally 
produced from the venous ramifications, corresponding to 
the respective arterial distributions. 

These three orders unite, and foim a short large vein, 
placed in the hollow of the pelvis, behind its corresponding 
artery ; and just at the upper part of the sacro-iliac sym- 
physis, it unites with the external iliac v^, which has 
already been described, to form the— ^ 

Vena Hiaea eammunie.'^Thefe is some little anatomical 
diflijtinction between the right and left iliac veins; although 
diey are both resulting from die union of the external and 
internal iliacs. 

The left common iliac vein, in passing upwards and to die 
right to terminate in the inferior cava, has a longer course to 
run than the vein on the right side, is also more obliquely 
placed, and has to pass bdiind the right common iliac artery. 
These veins extend from the sacro-iliac symphysis, up- 
wards, to the junction between the fourth and fifth lumbar 
vertebne, where they unite to form the trunk of the inferior 
cava ; in this course, receiving only some few unimportant 
yenous rami. 
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Tbe vena cana itiftriar, itel aMofii»naii^^--exteiMils from 
die janetioB of die fourth and fifth laiii(Mir yertebm, to the 
light aaricle of the heart, in whidi it twminatefl. Id thit 
course, it asceods yertically on the rigfyt side of the bodies 
of all die lambar vertebras ; heiag first eovered by the right 
eoounoD iliac arteiy> then by the refleotions of die perito* 
Beom, then l^ die dnodenom, and then passes behbd the 
lifer, in a grooTe in that organ, between the right lobe, and 
the lobulos spigelii ; it next perfon^s the eordiform tendon 
of the diaphragm, and entering the thorax, it w coYered by 
tbe pericardium, and aUnost immediately enters the auricle 
of the heart by an aperture bounded by die eustachian yahrea 
It is placed to the right <^ the aorta, and in this course 
receives the fSirilowing venous rami. 

Venm 9aera m edi m ■ c offespond with the arterial xami- 
ficadons, pass upward upon the anterior sur£ftce of the oe 
saerum, and terminate in an angle resulting from the union 
of the two common iliacs into the cava. 

Veiuf {MfN^otss-— are four in number on each side, and each 
results from four rami venosi anteiiores, posteriores et spi- 
nales ; they anastomose, above, with tbe intercostal venous 
rami, and below, with the ramus venosus circumflexus ilii. 
Those of the left side^ are much longer than those of the 
light, and pass behind the aorta* These veins frequendy 
anastomose widi each other on the fore part of the trans- 
Terse processes of the lumbar vertebra. 

Vena spermaiiea lisorlir— -terminates in the abdoaunai 
cava, but on the left side it opens into die left emulgent 
rma. These vems commence in the male upon the tunica 
yasculosa ot the testide, form the iqpermatic plexus of veins, 
pass upward upon the spermatic cord in four or five distinct 
brandies, envelopbg the spermatic artery, and vas deferens, 
pass tbrough die external abdominal ring, inguinal canal^ 
and internal abdominal ring, and then unite and form a single 
Tern which takes its course upwards along the psoM muscle, 
and approaches the kidney, where it receives vems from the 
renal plexus ; from this, however, the spermatic vein conji^ 
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mies its course to terminate, as has been ^described, on Ute 
Tight side in the oa^, and on the left, in ^e emulgent v«b. 
In the female, the spermatic veins commence from the ovaria, 
from whence they'p^ss to terminate in a similar manner* 

Vena renales, vel emtUffentes-^axe of great size, bat not 
so large in proportion to their arteries as other veins. They 
result from the union of ramifications, corresponding witfi 
the distributions of the rencd arteries ; and unite to form one 
trunk, in the fissure of the kidney ; from whence it passes, 
transversely inwards, to open into the inferior cava. The 
left emulgent vein is longer than the right, and has to cross 
in front of the aorta to gain the x^ava ; it also differs frotai 
the right in receiving the left spermatic vein, fioth renal 
veins receive the inferior rami venosi capsulares. 

The fximi venosi medii capeulares — arising from the 
capsula renales, are uncertain in their termination, but very 
generally open into the cava, and more particularly' on the 
right side. 

The veme diaphragnuiiicie'^tmult from the venous rami- 
fications, corresponding to the arterial distribution, and ter* 
minate in the cava. 

The vena Ae}Mi/tc^9— commence within the substance of 
the liver, and collect themselves into a right and left hepatic 
vein, corresponding to the two lobes. They pass out from 
die organ at its obtuse edge, between the two layers of the 
lateral ligaments, and open into the cava between the 
diaphragm and the liver. Between the right and left 
hepatic vein, generally two or three smaller veins, wjudi 
have been named die middle hepatic veins, also pass out to 
terminate in the cava; and thus complete the .sources which 
contribute to the formation of the ascending or inferior cava, 
which theu passes through the cordiform tendon of the 
diaphragm, and having entered the thorax, immediately 
opens into the right auricle of the heart* The only re- 
nmining veins to be described, are — 

Ramuli venosi spinales,vel sinus vertebrales — take the 
course of the whole of the vertebral canal, from the saoniaii: 



DlBOBIFnVB ANATOmr OF HUB VSIN8. 145 

to the oooiputy bebiod the bodies of the yertebne, anterior to 
die theea vertebralis^ and on the sides of the common proper 
posterior ligament. They commenee from the venous rai- 
mascnli in the adipose tissiie of the sacral canal> and are 
augmented by ramusouli from the dura mater, enveloping the 
spinal marrow along^the whole length of the spinal coluam. 
In this course they anastomose widi the venous ramusouli 
of the lateral sacral, lumbar, and intercostal rami, on their 
outer sides ; and on their inner sides, by short vessels with 
^ch other, on the bodies of the vertebr®, underneath the 
posterior vertebral ligament, where they receive ramusc^uli 
from the substance of the bodies of the vertebr®. 

These ramuli venosi are called sinuses, because they have 
short communicating cross-tendinous bands in them, similar 
to the sinuses of the dura mater. They communicate with 
the rami jugulares intemi, opponte to the anterior condyloid 
foramina. 

The ramuli venosi spinales, appear to contract opposite to 
the fibro-cartilages, and to enlarge upon the bodies of the 
vertebrae, hence they have a knotted appearance, which is 
more particularly observable in the lumbar region. 

The diseases of veins, .in a surgical point of view, are less 
important than those of arteries, rarely leading to operations ; 
their frequent communications by collateral branches being 
the means of restoring the circulation under any interruption 
to the current of the refluent blood. I therefore' do not deem 
it necessary to enter farther into this subject than I have 
already done. (Fufe Vol III. p. 296.) 



LECTURE XXIX. 
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This system consists of the absorbent glands, and tte 
absorbent vessels. Anatomists have considered the latter 
under the two names of lymphatics and lacteals: terms 
which in fact merely imply the appearance of their contents ; 
nor indeed do we know any difference, either in their orgii- 
nization or functions, further than that the lacteals convey 
to the blood the products of digestion, while the lymphatics 
remove from every part of the body (excepting from the 
exterior), the excrementitious particles of the system, whidi 
is subjected to the action of the lungs, to be fitted for future 
circulation. 

In the physiology of the absorbent system, we have men- 
tioned the general structure and the termination of the 
absorbents, with their mode of passing over, in, and out» of 
the absorbent glands (vide Vol. III. p. 283); and we re- 
marked, that it appeared to be a law of the animal economy, 
that the fluids circulated in these vessels should be sub- 
mitted to the action of the glands, previous to their admis- 
sion to the circulation of the blood. Whatever the peculiar 
action of the glands may be, their situation is of great im- 
portance to the surgeon, on account of the extensive con- 
nection which they frequently hold with the progress of 
diseases. 

Anatomists have usually described the absorbents in sets, 
conformable to the general course which they appear to 
take. Following this order, we shall first enumerate the 
absorbent glands in the different situations of the body in 
which they are to be found, and then proceed to the course 
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wliich tile absorbent Teiwels take to be conneoted with 
them. 

Absorbeni glands of the Aeocl.— No absorbent gland has 
been discovered within the cranium ; for no absorbent vessel 
has been traced either to or from the pituitary, pineal, or 
Pacchionian glands. Two or three absorbent glands are 
found beneath each ear, and one or two behind the zygo- 
matic arch. 

Absorbent glands of the /ace.— There is generally one 
situated on the buccinator muscle, and one or two above the 
parotid gland, and others along the under edge of the lower 
jaw, lying in the course of the digastric muscle. 

Absorbent glands of the neck. — Here the superficial and 
deep-seated arrangement is more distinct, llie superficial 
are placed immediately under the platysma myoides muscle, 
in the course of the external jugular vein. The deep-seated 
are placed in the course of the internal jugular vein, and 
carotid arteries ; and form a chain, from the mastoid process 
to the upper opening of the thorax, covered by the stemo- 
mastoid muscle. 

These glands are more numerous than in any other situ? 
ation in the body, excepting the mesentery, and have been 
named the glandulsd concatenatsB jugulares. There are also 
one or two near the larynx, a few at the back of the neck, 
and some smaller ones in the space between the clavicle, 
the stemo-roastoid, and trapezius muscles. 

Absorbent glands of the upper extremity. — It is very 
unusual to find any gland below the elbow-— one or two 
small ones are found near the inner condyle; from this 
point five or six are met with at intervals, along the course 
of the brachial artery. 

In the axilla they are much more considerable, both in 
size and number. They are here embedded in the cellular 
membrane of the axilla, in connection with the axillary 
blood-vessels, and nerves. These glands, five or six in 
number, are connected with others, which extend behind the 
elaviele, and beoeath the pectoralis major. 

l2 
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Abserbeni glands of the /Aorox.— Three or four are fouod 
of small size, before the inferior part of the pericardimii, 
above the diaphragm. From four to five are also fouud at 
the superior and anterior part of the anterior mediastinum: 
from six to ten, in the course of the internal mammaiy 
artery. Several are placed between the layers of the pos- 
terior mediastinum, behind the pericardium, in the whole 
course of the oesophagus: others forming a chain, whidi 
appears to continue from the lumbar glands, are placed 
along the dorsal vertebrse, and between the posterior ex- 
tremities of the ribs. 

7%e bronchial glands. — ^These are numerous, of a dark 
color in old subjects, and follow the course of the first 
division of the bronchial tubes, and the interval between the 
lungs. They vary in size ; are sometimes single, at others 
lobulated. They are filled with a dark fluid ; and it is not 
uncommon to find them filled with chalky concretions. 

Some of these glands are situated about the ardi of the 
aorta, between it and the pulmonary artery, where they have 
been named the cardiac glands — receiving the absorbent 
vessels of the heart. 

Absorbent glands of the lower extremities. — ^The only 
gland met with below the knee, is one placed at the upper 
hiatus of the interosseous ligament, between the tibia and 
fibula; named the anterior tibial gland. In the popliteal 
region, three or four accompany the popliteal artery. In 
the ingfuinal region, there is a superficial and a deep-seated 
set : the superficial are placed between the fascia lata and 
skin, near die termination of the saphsena major Tein— tb^ 
are from six to twelve in number, placed close together ; 
the deep-seated, two or three in number, are placed under 
ihe fascia lata, and dose to the femoral artery. 

Absorbent Glands of the Pelvis. 

' The internal iliac glands — are from eight to ten in 
number, following the course of the internal iliac vessete, on 
Ahe inner side of the cavity of the pdvisi Somelinies one^or 
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two are also foood in the course of the gluteal, and ischiatic 
rami. 

The external iliac glands-^ttotn six to ten in number, are 
situated in the course of the external iliac vessels; some 
-between them and the psose muscles, others on the internal 
side of these vessels. Inferiorly, they extend to the crural 
arch, and upwards to the glands of the lumbar region ; 
the intervening two or three glands, which connect the 
external iliac with the lumbar, are placed in the tract of the 
common iliac arteries. 

• Sacral glands^-^te two or three, placed between the 
sacrum and the rectum, within the layers of the meso- 
rectum. 

Absorbent glands of the abdomen — are more numerous 
dian in any other part of the body, being connected with the 
extensive absorption of the alimentary canal, and viscera 
contained within this cavity. They are named according to 
their connection with these various organs. 

The mesenteric glands — ^from one hundred and thirty to 
one hundred and forty in number, are situated between the 
layers of the mesentery, arranged at short intervals from 
each other, occasionally in clusters. They are most nu- 
merous in the mesentery of the upper part of the jejunum, 
decreasing in number downwards. They are seldom larger 
than an almond — ^the largest being nearest to the roots of 
the mesentery. 

The meso^olio glands — are connected with the colon, and 
follow the course of that intestine. They are less in size 
and number, than in the mesentery — five or six on the inner 
side of the ascending, thirty or mure to the transverse arch, 
the largest of which are at the root of the meso-colon, the 
smallest at the posterior edge, and six or seven on the inner 
edge of the descending colon, and fifteen or twenty on the 
outer ; while two or three are met with in the upper part of 
the meso-rectum. 

The ventricular glands — are placed along the curvature of 
the stomach, ia the course of the right and left inferior 
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gastric ramuli, the coronary ramos, and of the great, and 
little omentum. They are small in size, and from five to aix 
in number. 

The cceliae glands — ^variable in number, are situated in 
the course of the vena ported, coeliae, and superior mesenterie 
arteries ; they are divided into sets, accompanying the num 
of the coeliac artery, and are called the hepatic, pancreatic, 
and splenic glands. 

The lumbar glands — are large add numerous, accompa- 
nying the aorta and vena cava, formings a.; glandular series, 
covering the inferior part of the pillars of. the diaphragm, and 
lumbar vertebrse. 

Of the Absorbent Vessels. 

All the absorbent vessels of the body terminate in the 
veins, but principally into the vense innominatse, at the upper 
part of the chest, by two large trunks, termed the t^oradc 
ducts. These are the main trunks to the absorbent system, 
as the aorta and venee cavse are to the arterial and venous 
systems. We shall therefore describe the absorbent vessel, 
as they pass to form these two terminating trunks in the 
course of their circulation. 

It may be observed, however, that there is a great dis- 
parity between the right and left thoracic ducts ; the right 
receiving the absorbents of the right half of the head and 
neck, of the right upper extremity, of the right half of the 
parietes and contents of the thorax, and some few only from 
the liver; while the left, or as it is often named from its 
larger size, the thoracic duct, receives the absorbents ftom 
all the other parts of the body. 

This dissimilitude of distribution is not, however, so great 
as to lead to the necessity of separate descriptions, farther 
than the deviation which necessarily occurs in the course of 
the main trunks ; as, generally, the mesian Hue of the body, 
in the head, neck, trunk, and extremities, is a line of 8ep»- 
ration to similar ultimate distributions. 

Of the absorbent vessels of the head and neck, — The 
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ioperficial absorbento of the head aad neok, may be divided 
into those from the anterior, middle, and posterior parts of 
the bead and neck. 

The anieriar — arise from the cheeks, lips, inferior eye- 
Kd, nose, external surface of the eyelids, fat of the orbit, 
and the forehead. They take their course with the veins 
principally, and run toward the glands situated between 
the anterior belly of the digastric muscle and the lower 
jaw. Others arise from the mucous membrane of the mouth 
and tongue, the mylo-hyoideus, and genio-hyoidei mus- 
cles, the sublingual, and submaxillary glands, and pass 
to glands at the base of the lower jaw. The vessels Irom 
tlie anterior parts, take their course to the glands, above and 
before the jugular vein ; and thus pass to terminate in the 
right and left sides, in their respective thoracic ducts. . 

The middle branches of the superficial absorbents— arise 
from the summit and lateral parts of the cranium, accom- 
panying the ramifications of the temporal artery ; also from 
the external parts of the palpebrse ; and one branch from 
the dieek accompanies ibe transverse facial ramuscuhis. 
These enter the glands, ^tuated before the ear, and below 
the zygomatic arch ; while those which accompany the 
iemporal ramuli, descend on the external part of the parotid, 
to the same absorbent gland. 

The posterior branches^-arise from the posterior parts of 
the head, taking the course of the posterior branches of the 
temporal ramulus. The auricular and occipital ramusculi, 
affcer forming numerous anastomoses, penetrate the glands 
on the posterior part of the head and neck ; they then de- 
scend behind the stemo-cleido mastoideus ; some branches 
arising from the substance of that muscle, and pass to the 
glands placed at the lateral and inferior part of the neck, 
between the trapezius and stemo-cleido mastoideus, and to 
those glands which are situated in the course of the jugular 
vein, near to its bifurcation. 

The absorbent vessels, deeply seated in the head and neck 
arranged in an anterior and a posterior set 
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The anterio r aroo from the laiyox^ pbaiyoxy and 
glaods, accompanying^ the superior thyroideal^ and atoendiDg^ 
pharyngeal ramnlL They sometimes enter small glands on 
the upper and fore part of the thyroid, and cricoid cartilages, 
the superior thyroideal at the same time passing to glands 
situated on the fore part of the trachea. 

The posterior — arise from the back part, and posterior 
muscles of the neck, accompanying the ascending ramus* 
cuius of the posterior cervical ramus ; they enter glands, in 
the course of the internal jugular vein with the vessels of 
the anterior part 

' The deep-seated absorbents of the cranium, have not been 
traced beyond the membranes of thef brain ; but there is no 
doubt that they exist, as the ventricles contain a fluid, wbieb 
is constantly secreted and absorbed— the absorbents being 
the only vessels from which the latter effect may be sup- 
posed to arise. These absorbents pass out of the cranium 
with the blood-vessels, and join the superficial absorbents 
of the head and neck. 

The trunks both of the superficial and deep-seated ab-' 
sorbents, freely communicate with each other, and vrith 
those from the chest and upper extremi^; finally forming 
one, or more trunks, which terminate in the upper part of 
the thoracic duct, at the angle formed by the internal 
jugular and subclavian veins. 

Superficial absorhenis of the upper extremity. — ^Tbese 
arise from the fingers, and ascend on the fore and back part 
of the hand, and fore arm, where they form a freely anasto- 
mosing plexus. They then pass over the muscles on the 
radius and ulna, to the inner and fore part of the arm, and 
are all situated anteriorly at the bend of the elbow'; where 
they unite with three or four vessels, which ascend more 
particularly from the palm of the hand, and anterior part of 
the fore arm. They then pass through the glands above 
the elbow, and from ihence on the inner side of the arm to 
the axilla, where they unite with the axillary glands. Some 
few accompany the cephalic vein, and reach the axilla by 
passing between the deltoid and pectoralis muaclea. 
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Diep^eated aisarients 'of the mffper to^mt^— These 
liecompany the arterial diatribatioDa, aod are commonly two 
itt Bumber to eaob of the larger raaii of the fore arm ; they 
afterwards unite into trunks, which continue with the bra- 
cfaial artery, to terminate in the axillae-uniting freely with 
the superficial set. 

Abscrbents of the parieies of the thorax — arise from the 
anterior^ lateral, and posterior parts, and are distributed in 
a snperficial and deep-seated arrangement. 

Of the superJiciaL — ^The anterior and lateral, arise from 
the corresponding parietes of the thorax, sending branehm 
which unite with Uie absorbents of the cavity. They take 
thdr course, from the upper part, over the pec^ralis major, 
ftnd from the lower part and sides, over the serratus magnna 
and obliquus externus abdominis muscles, to reach the 
axilla; where they unite with the axillary glands. Froto 
the posterior part c^ the trunk, they take their course from 
the whole surface of the back — the greater number running 
over the trapezius muscle, through which they pass to the 
glands of the axilla. 

The deep^eated absorbents — are the intercostals : they 
arise from the external muscles, and cellular tissue of the 
thorax ; then pass deeply to the glands between the layei^s 
of the intercostal muscles, and then to the sides of the 
Ycrtebral column, where they join with the absorbents of the 
spine, and muscles of the back; forming a plexus upon 
the TertebrsB, and terminating obliquely in the thoracic 
duct 

Absorbent Vessels of the Viscera, and parts within the 

Thorax. 

Absorbents of the /un^^.— These form a superficial and 
deep-seated set. 

The superficial — are placed beneath the pleura, and fonu 
a considerable plexus, which surrounds the lungs,. collecting 
their trunks toward the roots^ where they terminate in the 
bronchial glands* 
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The ckep a^arbeiits — airise in the pareBchyma of tlie 
substance of the lung^^ aooompanying' the tlistribution ef 
the Teinsy and uniting* with the superficial set in Ihe brondiial 
glands. From thence one or two large tmnks proceed 
along the trachea; others pass to different ganglia, ter* 
minatingio the thoracic duct by two trunks, and occasionally 
in the internal jugular, or left subclavian vein separately. 

Absorbents of the diaphragm, — ^These form numerous 
trunks, which arise from the upper surface of the muscle, 
and pass to the glands of the anterior mediastinum, before 
diey terminate in the thoracic duct. 

'Absorbents of the heart. — ^These are distributed in the 
course of the coronary arteries, forming two trunks ; <faat 
with the right coronary artery, terminates in the superior 
part of the thoracic duct ; while that with the left, continues 
obliquely between the aorta and pulmonary artery, traverses 
some neighbouring glands, and then enters either the in- 
ternal jugular vein, or thoragic duct. 

Absdrbents of the pertOEMrdtumy and thymus gland — arise 
in these organs, and eoUeot in trtmks, which enter the bron- 
ehial glands. ' - ' • '. 

Absorbents of the anterior mediastinum-^^niet from the 
abdomen, passing behind the fusiform cartilage, take the 
course 'of the internal nmmmary ranfi, pass through nu- 
merous glands, and then terminate either in the thoracic 
duct, or right subclavian vein. 

Absorbents of the low&r extremity — are divided into a 
superficial and a deep set. 

The superficial — ^take an anterior and a posterior course : 
the anterior set, arise by innumerable minute branches from 
the upper and fore part of the toes, and dorsum of the foot, 
where they 4brm a plexus, surrounding the inner malleolus ; 
and then direct themselves upward, along the inner and 
anterior part of the leg, taking the course of the saphsena 
major vein, as high as the inner side of the knee. 

The posterior set — arise from the back part and sole of 
the foot, by three or four separate vessels, which unile with 
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tecb other at Ae outer malleolasi ateend aloog the teodo 
AehilKt, at the back part of the leg, acoooipanyiDg the 
ezteroal ramus veuosus aapboenus, as high as the ham ; 
where they diTide, partly to unite with the deep absorbents 
in the popliteal glands, and partly with the anterior super- 
ficial absorbent vessels; and together, take their course 
upward on the inner side of the thigh, with the ramus 
venosus saphsena major, to terminate in the superficial in* 
guinal glands. 

The deep-seated abeorhent vessels — are divided into three 
sets, and take their course with the arterial rami of the leg, 
reoeiving corresponding names. 

Anterior tibial absorbents — are two in number; one of 
whidi arises from the sole of the foot, passing upwards widi 
the ramulus arteriosus communicans of the anterior tibial 
ramus, upon the dorsum of the foot, and then accompanies 
that ramus ; the other originates upon the outer side of the 
foot, and at the upper part of the dorsum ; it also gains the 
anterior tibial ramus, and together pass upward, between 
the tibia and fibula. The first of these branches takes its 
course upwards, as high as the upper interosseous opening, 
and then partly terminates in the anterior tibial absorbent 
giand, and partly continues through the opening, to unite 
with the other deep absorbent vessels and popliteal glands. 
The second branch usually penetrates the interosseous li- 
gament about the middle of the leg, and unites with the 
fibular absorbents. 

The posterior tibial absorhents^^-commBTiQe with the 
ultimate ramifications of the posterior tibial ramusculi in the 
able of the foot, they pass upward, accompanying the blood- 
tessels, and enter the popliteal glands. 

The peroneal, or fibular absorbents — arise m a similar 
manner, from the termination of the peroneal arterial ramus- 
enU, and pass upward, accompanying that blood-vessel, to 
enter the popliteal glands. All these deep-seated absorbents 
open, therefore, into the popliteal gland ; but afterwards, as 
vasa deferentia, they form a plexus, from which three or fotir 
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Tessels cootinne apward, in the oooree of the popUteal 
artery, with it pass through the tendinoas sheath formed by 
the adductor magnus and vastus interaus, and then continue 
with the femoral vessels, receiving the deep absorbents of 
the thigh as they ascend, and terminate by entering the 
deep inguinal glands. Some few vessels, however, pass 
upward into the pelvis, under the ligament accompanying 
the external iliac artery, and terminate in the inferior ex* 
ternal iliac absorbent gland. 

Superficial absorbents of the lower part of the trunk, — 
They arise from various sources, and are named respectively. 

The absorbents of the lateral and back parts of the pelvis 
—arise from the cellular tissue of the nates, freely commu- 
nicate with each other, and passing downward upon the 
anterior and posterior parts of the thigh, unite with the 
superficial absorbents of the perineum, and inferior extre- 
mity ; and terminate in the superficial inguinal glands. 

The absorbents of the loins — form in the loins, from the 
posterior part and sides of the yertebral column ; they de- 
scend from the pelvis, and are connected with the superficial 
inguinal glands. 

The superficial absorbent vessels, from the middle and 
anterior parts of the abdomen — form a plexus between the 
umbilicus and pubes, from which some vessels descend to 
enter the superficial inguinal glands. 

Absorbents also arise from the perineum, scrotum, and 
penis — which ascend on the inner side of the thigh, uniting 
frequently with each other, and ultimately ramify in the su- 
perficial inguinal glands. 

The deep-seated absorbents of the lower part of ike 
/runi.— -The obturator absorbents arise on the inner side of 
the thigh, from the termination of the obturator arterial 
ramus, ascend with that vessel, pass through the obturator 
lig^ament into the pelvis, and terminate in the hypogastric 
glands. 

The absorbents accompanying the ischiaticy gluteal, and 
intemal pudic arterial ramt— correspond so completely 
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with the distributioD of those vessels, as to require no sepa- 
rate descriptioD. They all terminate in the hypogastrio 
glands. 

The deep absorbents of the testes — arise from the sub- 
<rtance of the epididymes and testes, pass upward in the 
course of the spermatic cord, and are from eight to ten in 
number, lliey continae from the internal ring, with the 
spermatic arteries, and terminate in the lumbar glands. 

Small absorbents, from the prostate gland, and vesicula 
seminales — also terminate in the hypogastric glands. 

The absorbents of the uterus — are large in size during the 
period of gestation, but at other times, are with diflScalty 
demonstrated. They arise in two sets, one from the surface, 
and the other from the substance of the 'organ ; the former 
unite with those from the vagina, and with the latter, ter- 
minate partly in the hypogastric, and partly in the lumbar 
glands. 

The ilio lumbar absorbents — ^take their course with the 
distribution of the corresponding arterial rami, and unite to 
form larger absorbents, which pass under the psoas muscle, 
to terminate partly in the inferior lumbar, and partly in the 
glands which surround the external iliac artery. 

Sacral absorbents — arise from the cellular membrane 
surrounding the rectum, sacral nerves, and pyriformis mus- 
cle ; some of them pass out of the anterior sacral foramina, 
and all finally enter into the formation of the hypogastric 
plexus, surrounding the blood-vessels of the pelvis; and 
terminate in ihe inferior lumbar, and hypogastric glands; 
anastomosing with the lumbar absorbents above, and the 
external iliac absorbents below. 

Epigastric absorbents — ^arise from the anterior and middle 
parietes of the abdomen, anastomosing freely with the ab- 
sorbent vessels from the abdominal muscles, and from trunks 
which take the course of the ramus epigastricus, and ter- 
minate in the external iliac glands. 

The absorbents of the drcumfiexus ilii — take their course 
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with their correspondiDg ramusy and in like manDer ter- 
minate io the external iliac glands. 

The lumbar absorbents — arise from the m. quadratus 
lumborum, and transversus obliquus, and the interior of the 
vertebral canal. They form numerous trunks, which take 
the course of the lumbar arteries, and pass between the 
psoas, and quadratus lumborum muscles, to terminate in the 
glands between the transverse processes of the vertebrae. 
Some pass forward upon the vertebral column, and freely 
anastomosing, contribute to form the lumbar plexus. 

Absorbent Vessels of the Viscera, contained within the 

Cavity of the Abdomen. 

Those belonging to the generative organs, have already 
been mentioned: the remaining appertain to the urinary 
organs, and the chylopoetic viscera. 

Absorbents of the Urinary Organs. 

Absorbent vessels of the bladder. — ^These arise from the 
whole surface of the organ, forming a considerable plexus 
on its parietes, and terminate in the hypogastric glands. 

Absorbents of the kidneys, and ureters. — ^These arisen 
superficially from the external surface of the kidneys, and 
are directed toward the sinus, where they are forming 
trunks, which unite with the deep-seated absorbents of 
the interior of the organ. The two sets then terminate 
in the lumbar glands. From the ureters, the absorbents 
take the course of those of the bladder and kidneys, ter-* 
minating partly in the lumbar glands, and partly in the 
hypogastric. 

Absorbents of the capsuke renales — arise within the 
substance of the organ, and passing out with the blood- 
vessels, anastomose with the absorbents of the kidneys; 
some on the right side, terminating in the hepatic glands, 
and on the left, with the splenic^ on the corresponding pillar 
of the diaphragm. 
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Absorbents of the Chylopoetic Viscera — of the lAver^^ 

Stonuich and Intestines. 

These are usually called lacteals. The greater portion 
of them arise from the inner surface of the intestines by 
open mouths in the villi. 

They are most abundant in the small intestines; and 
collectingy form innumerable branches, which enter the 
mesenteric and meso-colic glands; ultmiately terminating 
in the large trunk, named the thoracic duct 

Prom the stomach — the absorbents arise in two sets, one 
superficial, the other deep. Of the first, several arise from 
the great curvature, and follow the course of the vasa 
brevia, anastomosing with the absorbents of the spleen: 
others pass ofi^from the small curvature, to the neighbouring 
glands, and then continue, some to anastomose with the 
hepatic glands, near the lobulus spigelii ; while others pass 
to the posterior part of the pancreas, terminating in the 
thoracic duct. 

From the upper and lower surfaces of the stomach, 
absorbents arise, which pass to the glands of the great 
curvature, after forming large trunks near the pylorus, and 
accompanying the coBliac, and superior mesenteric arteries. 

Absorbents of the liver — are both superficial, and deep. 

The superficial are divided into separate sets — gene- 
rally four or five in number. One of these from the 
middle, both of the right and left lobe, forms several large 
trunks, which ascend between the layers of the suspensory 
ligament; then pass behind the ensiform cartilage, uniting 
with the glands there situated ; and continue, finally termi<- 
nating in the thoracic duct, close to the left internal jugular 
vein. 

A second set arise from the right lobe, pass to the right 
lateral ligament, through the diaphragm, continuing upon 
its convex surface, until they terminate in the first set 

A third set arise from the left lobe, pass to the left lateral 
ligament, anastomonng with the absorbents of the stomach. 
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and tbeo termiiiate Id the thoracic duct before it has quitted 
the abdomen. - 

The superficial absorbents of the under surface of the 
liver, form two principal sets^ which after uniting, form one 
set, freely anastomosing with those of the upper surface, 
and with the deep-seated absorbents: they then unite in 
trunks, which collect at the porta, and take the course 
of the hepatic vessels, freely anastomosing with the 'ab- 
sorbents of the intestines. 

The deep-seated absorbents of the liver, arise in the sub- 
stance of tlie gland, and take the course of the nunuter 
ramifications of the blood-vessels, then that of the main 
trunks, passing out with them at the porta ; here they join 
the absorbents of the inferior surface of the liver^ and 
anastomose with those of the stomach, spleen, pancreas, 
and mesentery*— finally terminating with them, in the tho- 
racic duct 

The absorbents of the omenta, collect with the superficial 
absorbents of the stomach, and pass to terminate in the 
glands at its greater curvature. 

Absorbents of the spleen — arise from the organ, both on 
its surface and within its substance, forming trunks, whidi 
anastomose with those of the pancreas, and the inferior 
surface of the liver. 

Absorbents of the pancreas — arise from the organ in a 
similar manner, terminating with the absorbents of the spleen 
and stomach. 

Of the left thoracic dud. — ^This is the principal, terminating 
trunk of. the absorbent system ; it commences in the ab- 
domen, upon the body of the third lumbar vertebra, behind 
the right emulgent artery ; and extends to the junction of 
the left subclavian, with the left internal jugular vein, where 
it terminates by opening into the posterior part of the left 
vena innominata, formed by this union. At its termination^ 
it is furnished with valves, to prevent the regurgitation of 
the chyle from the vein. 

The commencement of the thoradc duct is formed of 
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three or 4bor large triuiks, which proceed from the ab- 
sorboDia of the lower extremities^ and which by their union, 
produce' so great an enlargement, as to havie been named 
the receptacttlum chyli— but improperly ; for this sac only 
receives the product of the absorbents, from the lower ex- 
tremities, and not from the lacteals. The lacteais open into 
the thoracic duct, above this point, to the right of the second 
lumbar vertebra, at the united roots of the mesentery and 
meso-colon, where the duct is narrow, and does not present 
any appearance of a reservoir ; from this point, it ascends 
from the abdomen into the chest, passing between the right 
cms of the diaphragm and the aorta, being accompanied by 
a branch of the vena azygos, which is on its right It 
continues on the right side of the aorta, as high as the junc- 
tion of the fifth and sixth dorsal vertebrae, when it ascends 
to the left^ behind the oesophagus and the arch of the aorta, 
in front of th< longus colli muscle, on the inner side of the 
left subclavian artery, passing through the upper opening of 
the diest, as high as the upper part of the seventh cervical 
vertebra. It then bends downwards and inwards, passing 
in front of the ramus thyroideus inferior, behind the left 
internal jugular vein, terminating, as has been before de- 
scribed, at the angle formed by the union of that vein with 
the left subclavian. In this course, the thoracic duct is not 
every where of the same size. We have already mentioned 
the enlargement, at its commencement ; after which it con- 
tracts, remaining of the same calibre as high as the sixth 
dorsal vertebra ; and while passing behind the arch of the 
aorta, it is again enlarged. This duct is also variable 
in its direction, being more or less tortuous in different 
subjects, as well as in its division into separate branches ; 
which either again unite, or terminate separately on the 
left side, or one in the left, and the other in the right thoracic 
duct 

The right thoracic duct — is much smaller than the left, 
receiving only the absorbents of the right side of the upper 
part of the body. It is seldom more than half an inch in 
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length/ and is soBietimes wantiag'; in wbieh cagey the 
absorbent vessels, without forming any duet, terminate sepa- 
rately, either in the right yena innominata, or snbcbman 
vein. 

For the practical remarks connected with the absorbent 
system, vide Vol. III. p. 898. 
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PART VIII. 



PHYSIOLOGY OF THE NERVOUS SYSTEM, &c. 



LECTURE XXX. 



PHTSIOUKIY OF. THE NIRTOCS SYSTEM. 



There is do part of the aoatomj and physiology of the 
human body, which has occupied more attention and diligent 
investigation, than the nervous system. As the peculiar seat 
of the intellect, it may be regarded as the most noble part 
of our frame, and .that which appears to be most essentially 
connected with all the peculiar phenomena of vitality. 

Notwithstanding the most learned men, in all ages, have 
devoted their attention to the nervous system, in order to 
trace the connection between vital phenomena and mateVial 
bodies, exhibited in. the form of living beings; the subject 
is still veiled in obscurity, and remains a work of creative 
wisdom, far above human comprehension. 

We are, however, indebted to the labors of modern 
anatomists for many new and important facts relative to the 
functions of the brain and nerves ; and these may be con- 
sidered in the order of their developement, their structure, 
and their general distribution, from which arise the various 
combinations exhibited in iheir functions. 

The nervous system comprehends the brain, medulla 
oblongata, medulla spinalis, the cerebral, and the sympa- 
thetic nerves. 

It was formerly considered, that the brain was the origin 
of all the nerves ; but of late years, the anatomy of the 
brain has been more particularly investigated in alt the 
stages of its early developement, as well as in relation to 
the separate mfluence which individual parts exert over 
particular functions. 
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TiecleinaBD, io poibtTDg out die* order of the sticoession Id 
which the diSerent parts are developed* during its foetal 
growth^ has shewn thai there is a remarkable refation be- 
tween the state of the- human brain in its earliest existence^ 
and that of the. permanent structures of. the lower order of 
animals. At firsts as in fbem\ it is simple, and possesses 
but few parts, which become more- numerous atid compli- 
cated as the organ proceeds to its full developensent';' and 
having these Various parts superadded to it, much in- the 
order in which they are found in the progressive ^eale of 
animal perfection. 

To M. Serres, we are indebted for the light which he has 
thrown upon the cause, which immediately regulates the 
growth of the whole nervous system ; and this he has found 
to depend upon the distribution of the arteries. Thus he 
has observed, that the spinal marrow is produced by the 
intercostal arteries, which are the first formed blood-vessels 
in the foetus; the cerebellum, by the vertebral ; and the Cere- 
brum, by the carotid aperies. In these formations, the crura 
cerebri and tubercula quadrigemina, follow that Of the spinal 
marrow ; the cervical region of which is first formed, by the 
branch of the superior intercostal artery, which enters thever- 
tebtaf canal. The vertebral artery arrives the last within the 
cranium, and the cerebellum is therefore the last organ ap- 
parent in thbformation of the encephalic organ of all classes. 
FoHowio^ the arterial order of nervous developement, i| is 
observed that the cerebellum is forped from behind forwards, 
and the cerebrum, on the x^ontr'ary, from l)efoVe backwardsT; 
according, in the first instance, with the vertebral artery, which 
enters at the posterior part, and is directed from behind 
forwards ; and in the latter instance, with the internal carotid 
artery, which after passing the turns of the cavernous sinus, 
reaches the anterior part of the brain, and proceeds from be- 
fore backwards, according to the progress of the formation 
of the cerebrum. 

Hence also the corpus callosum, and anterior part of the 
fornix, are developed from before backwards, following the 
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prog?eM of the artery ; while the posterior part proceeds 

from behind forwards, with the posterior oerebral artery. 
In animals^ the developement of the cerebrum and cere- 

beiliuD, resulto from the general relation in this union of the 

vertebml and carotid arteries ; and the comparative size of 

the brain and spinal marrow, appear to depend upon the 

respective calibre of the arteries which supply these parte 

with blood. Thus when the spinal arteries are large, the 

more the spinal marrow is developed; and the more the 

vertebral and internal carotids increase in size, the greater 

is the developement of the brain. And it is remarkable, 

that these structures bear an inverse ratio in their formation, 

which does not depend upon the preponderance of any 

portion of the nervous matter in the spinal marrow, but 

entirely upon that law of life which has regulated the dis- 
tribution and course of the sanguineous system. 

This, as a general principle, is applicable to the nerves 

in all parte of the organismus* 

Thus the great sympathetic nerve diminishes in proportion 
to the decrease of the sanguineous system. 

Th^ size of the middle sacral artery, regulates the dimen- 
sions of the caudal prolongation in all animals. 

The appearance of the extremities, and their nerves, also 
depend upon the calibre of their respective arteries : thus the 
axillary arteries in bimana, and the femoral in bipeds, are 
those which attain the fullest developement So in the head, 
the developement of Ae face and the brain depend on the 
volume of the external carotid in the former, and of the 
internal carotid in the latter. Where the external carotid is 
large, the face and nerves of sense are extensive. 

The ophthalmic artery, however, is always in proportion 
to the size of the external carotid; from which circumstence, 
the volume of the eye is still regulated according to the 
extent of the organs of smell and taste. 

Tracing the. formation of the nerves themselves, their first « 

appearance is in the form of globules of medullary matter, 
deposited in the ceHular and mucous tissues; these increase, i 
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and unite in centres of communication, which form the 
ganglia: from the ganglia, cords communicatmg with 
each other, are next seen taking the course of the larger 
blood-vessels. This organized state, is first apparent in the 
semilunar ganglion ; and after the ganglia, then the centres 
of communication of the voluntary nerves appear ; and lastly, 
the nerves destined for the higher powers of voluntary 
motion and sensation. 

According to Dr. Bennett, who adopted the method re- 
commended by Riel, of hardening the embryo in spirits, the 
brain and spinal marrow are perceptible as early as the 
seventh week, enclosed in a dura and pia mater — the medulla 
oblongata being twice as thick as the medulla spinalis. 

At this period, he describes the spinal marrow as ex- 
tending nearly along the whole trunk, and having a fissure 
at its posterior part, into which the pia mater penetrates ; 
and beneath this fissure, is a cavity or internal canal, ex- 
tending along the spinal marrow, from the sacrum to the 
fourth ventricle. 

• At the superior part £>f the column, just before its en- 
trance, within the cranium, an enlargement or projection 
is perceptible, where the fourth ventricle takes its origin; 
beneath this projection the spinal marrow forms a curve, 
owing to the flexion of the head upon the chest ; and on 
either side, there is a thin narrow plate inclining from 
without inwards, forming an arch over the fourth ventricle ; 
these are in <;ontact with, but not united to each other, and 
afterwards constitute the cerebellum, springing from the 
restiform bodies. Beyond these appear rudiments of the 
crura cerebri and tubercula quadrigemina, with the aqueduct 
of Sylvius between them ; more anteriorly lying on the crura 
cerebri the optic chambers appear, with an interval between 
them corresponding to the third ventricle. In front of the 
rounded extremities of the crura cerebri, the corpora striata 
appear ; and lastly, two membranous plates curving in- 
wards and backwards, forming the commencement of the 
hemispheres of the cerebrum. At this' early period, the 
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commissures, pons varolii, corpus callosum, fomiXy or its 
crura, are not perceptible. 

The spinal column unites its cavity with the fourth ven- 
tricle^ at the calamus scriptorius, which at this period may 
be said to be merely a dilatation of the canal In fact, the 
canal forms a broad fissure, which comprehends the third 
ventricle, aqueductus Sylvii, fourth ventricle, and calamus 
scriptorius ; and is uninterruptedly contmuous in the whole 
length of the spinal column. Towards the end of the se- 
cond month, the pia mater is observed dipping into the 
anterior and posterior portion of the column — the latter 
constituting the canal of this organ. This canal, at first 
capacious, appears to lessen in proportion to the deposit of 
medullary matter. The medullary matter is white, until the 
last two months of utero-gestation, when it becomes soft and 
reddish, constituting the cortical substance ; which circum^ 
stance Tefutes the hypothesis of Doctors Gall and Spurzheim, 
who consider the medullary matter as formed from the 
cortical. 

* A gradual process of developement continues, of which an 
elaborate account has been given by Dr. Bennett; vide 
Plate 1.; from which it appears, that the following 
parts succeed each other in iheir growth. The olivary and 
pyramidal cords project upwards ; the cerebellum forms 
over the fourth ventricle, by the union of two plates, one 
from either side, when the canal ceases to be open. The 
mass which supports tlM tid;>ercula quadrigemina, arises by 
two small thin membranes from the olivary tubercles ; these, 
as they enlarge, first cover a large ventricle, which after- 
vFards becomes the fissura Sylvii, from a Airther deposit of 
medullary matter. The pyramidal cords taking a direction 
from below upwards, and from behind forwards, first form 
two swellings, which are the optic thalami, and corpora 
striata ; and then terminate in two lamina, which bend from 
before backwards. These are the rudiments of the two hemi- 
spheres of the cerebrum : at the second month, these laminsd 
scarcely cover the corpora striata ; at the third month, the 
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optio tbalami; at the fourth^ the tubercala quadrig^mina ; 
and at the sixth and seventh, the oerebellam. In this pro- 
gress of formation from before backwards^ their inversion 
gives rise to the lateral ventricles. The parietes of the 
hemispheres are yet smooth; and the appeanuice of 
convolutions does not arise nntil the eighth and ninth 
months, when the accession of meduUary matter is more 
rapid, and of a darker color, constituting the cortical sub- 
stance, and lastly the convolutions appear. 

Having now considered the order of the fcetal develope- 
ment of the nervous system^ we will next proceed to the 
intimate structure of the nerves. 

A nerve is composed of numerous white filaments, united 
together in bundles by cellular membrane, and enclosed in a 
thicker sheath termed the neurilema. It is supposed, that 
each nervous filament is eomposed of a tube of pia mater 
from the brain and spinal marrow; and that it encloses a 
medullary pulp, capable of concretion fay n^eans of nitric acid. 

Numerous arteries and veins ramify in the neurilema, and 
are easily seen in the larger nerves. It is also supposed, 
that each nervous filament has an origin in the brain, or 
spinal marrow, and a termination in the part tOAvhich.it is 
distributed. . \ ^ 

As far as the nerves are visible^ they - form uumerous 
unions, divisions, and re-unions with each other; from which 
it is neither possible to trace a single filament, or to ascer* 
tain the exact nature of their miAiMat str«|ptures. 

They appear to unite and separate, but not to. run into one 
another, in the same matoer as the vessels of tbesan^ 
guineous system. 

Four kinds of nerves have been enumerated. 

1. Nerves with* double roots, the one a conductor of seu* 
sibility, the other of motion ; these are all the spinal, the 
8ubK>ecipital, and the trigembal, or fifth pair. 

2. Nerves with a single origin, to the senses and muscles 
connected with them. 

3. The respiratory nerves. 
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4. The S3niipathetic> which unite with all the spinal ; and 
pr€>babl7 with all the cerebral nerves. 

In the first and second classes, sensation and motion have 
distinct agents ; in the third and fourth^ their functions are 
associated , more or less^ by intimate connections. 

To the optic nerve, a membranous sheath is furnished 
directly from the dura mater, and an artery runs in its 
centre. Nerves in osseous canals also have no membranous 
sheath, as the vidian branch of the fifth ; and they are of 
greater consistence than nerves enclosed in soft parts. 

Having premised these circumstances of the foetal devel- 
operoent of the nerves, and their structure, we shall be better 
enabled to trace the mutual dependance, and variety of their 
functions. 

The distribution of the sympathetic nerves, is found to 
exist in all animals ; and as we ascend the scale of perfec- 
tion exhibited in different orders, we find a gradual suc- 
oessioD, first of more numerous ganglia, then of sentient and 
voluntary 'nerves, and lastly pfan increased bulk of . brain 
which diaractedzes the mental faculties. 

The most limited distribution of nerve, is met with in the 
form of globules,* which aos dlssetninated without^ apparent 
order in the substance* of the amotphous* pulpy mass,' of 
the lowest order Of zdophytes. ' These globules fire next 
met with, confined to the muoou&. strucluces only; tbed 
organized in an imperfectly developed, but homogeneous 
ganglion, as in the echinodermata : next, these ganglia 
communicate by intermediate cords, as in the annelides, &c.. 
The ganglia are then found to lose their homogeneous 
dnracter; and separate organs appear devoted to the senses, 
with accessory ganglia, assuming the charaeter of an ence- 
phak>n, surrounding the oesophagus in the manner of a 
ring. In these animals, distinct volition is not appareoti but 
rather a species of instinct, independent of reflection or 
choice, and presiding simply over the ftinctions of nutrition, 
and immediate preservation. Next we find the senses and 
volition more distinct, the appearance of a spinal column. 
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and the encephalic ganglion losing its simple character, and 
becoming enclosed in a protecting case ; at the same time, 
the spinal marrow appears also enclosed in a protecting 
apparatus. 

In the hymenopteroe, each sensorial nerve has a distinct 
enlargement at its root in the encephalon ; and the division 
into hemispheres begins to be apparent, forming the pro- 
totype of the cerebral masses or hemispheres of all the 
superior classes. 

This order of existence in different animals, has been com- 
pared to the progressive developement of the nervous system 
in man, and the appearance of the growth of the foetal brain 
and spinal marrow. 

In man, the nerves arise from the brain, medulla ob- 
longata, and the medulla spinalis, and are distributed to 
the different parts of the body, for the purpose of convey- 
ing their vital and sensitive powers— termed also their 
influence. It was formerly considered, that every nerve 
conveyed each kind of influence ; but we are indebted to 
Sir Charles Bell, for new views, and a more correct know- 
ledge upon this subject He first discovered, that certain 
nerves conveyed the powers of motion ; and that others were 
destined for the purposes of sensation ; while a third set 
conveyed influences, which reguliated the functions of respi- 
ration — and these he termed* respiratory nerves. 

It is a wonderful provision of nature, that a bundle of 
nerves, united by cellular membrane into one eord, shoukl 
be capable of containing filaments gifted with such oppo- 
site powers, as those of motion and sensation ; while, up<Hi 
the miniitest anatomical inspection, these filaments do not 
offer the slightest difference in their appearance. 

The only difference which has been traced in nerves, is in 
their origin, or roots ; these roots are embedded in the brain, 
medulla oblongata, medulla spinalis, or the ganglia; and 
in these situations, the difference amounts to little more 
than a slight variation of color. Thus it has been found, 
that nerves of motion proceed (totfk the anterior, .and 
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nerves of sensation from the posterior pillars of the spinal 
column ; while nerves which are distributed to parts con- 
cerned in respiration^ proceed from the sides of the column. 
Before the nerves of sensation unite to form a common 
cord with the nerves of motion, they produce a ganglionic 
enlargement; and are observed to come out from the co- 
himn, more abruptly, in more regular filaments, and from 
a smaller surface than the anterior filaibents, or nerves of 
motion. 

From these circumstances Sir Charles Bell has concluded, 
that every nerve is composed of numerous filaments, each of 
wfaidi has an origin from one of the above-named sources, 
called its root; and that it is continued, although bound up in 
cellular membrane and forming a common cord^ to the place 
of its ultimate distribution, independent of the other filaments^ 
and conveys a distinct influence. Hence it is, that when the 
posterior fasciculi of a sfMnal nerve are divided, the parts to 
which it is distributed are found to lose their sensatiqn — 
their power of motion remaining unaltered; while if the 
anterior roots are divided, paralysis follows—but sensation 
still remains. 

So far the distribution of nervous influence is simple, and 
easy to be traced; but the anatomist will find a greater 
complication when he comes to trace a spinal nerve to its 
destination ; it is impossible for him to unravel a single 
filament, or even to trace the course of a filament of a 
motor nerve, from the root to the part that it is destined to 
move. This complexity arises from the numerous inter- 
changes and inosculations of the branches, forming what is 
termed a plexus. 

These .are more numerous, .and to a greater extent, in 
proportion to the number of muscles, and the variety of their 
functions. Thus the nerves of the face and neck, and the 
commencement of • the upper and lower extremities, are 
instances of such distributions. 

It is not improbable, as suggested, by Sir C. BeH, that 
these numerous interchanges of filaments have mudi to do 
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with the curioas ooinbinatioiis oY action «ainoiig antafpcmist 
muscles ; as for instance, in the anangement between ex- 
tensors arid flexors, and contraction and rdaxation. 

As yet our knowledge does not enable us to form any idea 
of the means by which the^ nerves are capable of producing 
their influence ; and hence it is ^ that various hypotheses have 
arisen, assigning it to an undulating fluid, to vibration; a 
nervous atmosphere by which it was capable of extending 
its influence beyond its termination, to electricity, and to 
galvanism. All that we know however, is, that there is a 
connection through the medram of 'the nerves, between the 
braib and the muscles, which enables us at. will to excite our 
"voluntary muscles to motion ; this is thenefbre a voluntary 
power, and is lost immediately upon the division of the 
<nerve. This proves that the influence of die will,. proceeds 
from within to without ; but with respect to the sentient 
Derv^; from whidi we derive the faculties of touch, sigiit, 
hearing, smelling, and taste ; it is their ultimate cKstributions 
which reeeive the impressions, and convey them from with- 
out to within, or from die surface to the sensorium. It has 
been supposed by some physiologists, that as. far as refers 
to the nerves of tb^ senses, it is necessary that'the influence 
should be conveyed to the brain, io that each peculiar sen- 
sation may have a large mass of nervous matter for its 
perception ; fiKml which it has been oonduded, that the brain 
is the great centre of intellect, although the integrity of the 
spinal marrow is essMtml to the due idfloenee of, the brain, 
and they have a mutual dep^ndivnce on each other, presiding 
over the whole organismus. 

^Having thus generally described the nerves of moCioB, 
sensation, and respiration, We Wilt revert to the coBsideration 
of the sympathetic system of nerves. 

The great distinction between the sympathetic and other 
netves, is, that the former preside over invohintary living 
functions, such as growth, and nutrition ; while the latter 
preside over the voluntary and sentient functions, as motion, 
and the organs of (he senses. . 



puraioLomr of ih£ nervous stbtbic. 



175 



Hence it will readily be seen, why the gaDglioBio n^fres 
are required only in the lowest animalSy possessing siAiple 
organic existence ; and why the higher animals, ^ncbwed 
with addilipnal powers, are furnished with nerves in propor- 
tion to the ttddition of living f unctionji. , * ... 

The following table presents. some. of .the leading fear 
tores, which distingtibh the sympathetic* from Ae e^rebro* 
spinal neryes. ' #*' 



SYMPATHETIC NERVES. 

* * 

Termed 'alio Ganrtiat^ Organic^ 



akdVUal 



ineitai^ 

Nefvee, 



FoQod in every order of the ani- 
mal creation. 

Traced from the earliest deveU 
opement of the foetal organisation, 
aad DCTer ^^ficient in monftrous 
birthf. 

Excited by galvanism with dif- 
ficulty. 

Diftrilmted particnlarly to the 
organs of digestion, assimilation, 
circnlation, and secretion ; and in- 
voloBtary muscles — occasionally 
to voluntary muscles. 

The arteriet redfcivs gang Hal 
aorvet. 

Arise fh>m one or more ganglia, 
ia the interior of the body,4is u'om 
a centre. 



Is more independent, the young- 
er and Ide lower the animal is in 
the scale of creation. 



• t;£REBRAL. • 

Gained also Cerehrthepimtl^ F^olun- 
^tary^ mnd Seatient JVenei^ ' 

Found only in the highest order 
of the animal creation. 

■ I II I I m il m <* — — ^^.1^^ 

Developed subeequently te^ tb^ 
ganglionic nerves, and occasionally 
wanting in monstrous births. 

—— ^ ' ' ' ■ I ^ I 111 

Excited by galvanism readily. 

Distriboted particularly to the' 
organs of the senses, and 'volan«>^ 
tary mnscles^occasionally to in- , 
voluntary muscles. 

Are not distributed to the^r* 
teries. 



* - • 



Arise from the brain, and spioaf 

DMUTOW. 



A mutual dependance of func- 
tion becomes more intimate, with 
ganglial nerres, aa we ascend the 
scale* of creation. 



The sympathetic nerves not enly perform all their func- 
tions with unerring precision^ and carry on the processes of 
hh, independent of eidier voluntary or sentient nerves ; but 
they are jdso connected with those nerves^ so as to combine 
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with thtm in many functions^ and act independeiitly of them 
in others. Thus, for instance, growth, nutrition, circolation, 
and regeneration, are wholly vital functions, and depend 
upon the ganglionic nerves for their influence. These func- 
tions, however, are not only essential to the existence of the 
animal, independent of each other, but they also have a 
combmed. action for higher functional powers ; thus, circu- 
lation is not only necessary for the existence of the animal, 
but it is also inseparably connected with the process of 
respiration ; and respiration itself is not only essential to 
existence, and more or less subservient to circulation, but 
is further intimately eonnected with the intellectual fiiculties 
of man, as forming the chief instrument of voice 'and spee<^: 
-«— which functions, bebg carried on by muscular power, 
shews the necessity of the union of these nerves with those 
of notion ; and as motion here must also be under the 
influence of the will, there is a combination of all the ner- 
vous influences, through the medium of the sympatibetic 
system. 

Thus then we have the- sympathetic system of nerves, 
existing in every animal which has life. Next the ence- 
phalic, connected to the ganglionic; becoming more .in 
the character of a brain, as the animal has organs of sense 
and loco-motion ; while the sympathetic, at the same time, is 
connected by nervous cords, whic^ assumes the appearance 
of a spinal marrow, as locomotion becomes distinct from the 
process of digestion and nutrition : but in all, even the more 
perfect animals, the sympathetic nerves are the first formed, 
and may be traced in embryos before the spmal marrow or 
brain are perceived. 

In their distribution, and mode of ramification, diey differ 
from the cerebral nerves, and supply separate organs and 
textures. In their origin, they are traced from the tissues 
and cellular textures of the earliest formations, and unite 
with the spinal column— from which latter the brain pro- 
ceeds; therefore it has been an error to suppose that .the 
nerves are formed from the brain, and spinal column. 
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A OQOiN^ciioii so inUmate aad gfeUefal takes . pliloe in the 
eonduBatioDs of the functiona of the whole aervoas systeai, 
that, indeed, they desoeod by imperceptible degrees, until 
they are not distinguishable from other liiring functions, as 
oicaolation, respbation, &c. 

This connection takes place, principally, in the medulla 
oblongata; and as the spinal colunm consists of different 
component pillars or cords, so is its termination separate — 
the posterior pillars passing to the cerebellum,* the ante- 
rior to the cerebrum; and by some physiologists it has 
been supposed, that the corpora quadrigemina foim a cen- 
tre of inOuence to .the ganglionic nerves; by others, the 
glinglioDic bare been considered as a mere collection of 
branches, formed by filaments reciprocally given off and 
received froip all the rest of the system. 

Physiologists have pursued the research, in order to -dis- 
cover the particular connection and infiuence of the nervous 
system over the mnscular, and other vital powers. 

Several curious facts have been the result ; which prove 
still -further, how intimately the whole nervous system is 
connected. Thus it has been found, that although parti- 
cular nerves are distribulad from the spinal column to the 
various muscles and skin, imparting sentient and voluntary 
influences ; yet there are certiiin powers connected with the 
brain, which preside over the direction of these muscular 
actions. 

This has led to a series of experiments, which consisted 
of slicing pff portions of the brain in a living animal, and 
marking the effects produced. Some of these are extremely 
curious. 

in mammalia — the hemispheres of the cerebrum may be 
cut awiiy, down to the corpora striata, without exciting any 
•ansible effect of ps^in ; but the senses of hearing and sight 
ate lost ; and. the will no longer manifests itself by voluntary 
actSk The animal appears to act, and to perform regular 
OMvements, as if the memory was lost, with its seat the 
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ITK iHipnidto«v ^unii HKifvow tvMm. 

TJiM div integiTlty eC Ibe eerobrum uppeare 16 b« ne- 
oMMtry/ to Ibe sensing of fteariDg*, seeing', . memory bsA 
volflioit. .•••*; 

Upon; renibiriiig ttier eerebellum, the locomotive powers 
are deranged; mid its. integrity appeari to be neoessary tot 
the poffert and regalarity of locomotion. 

Maj^ndie states these effects in the following order. 

Theremdtal erf ifae hemisphere of the cerebrum in birds, 
leaving tb^ o^c tuberoles untouched, produced a lethargy ; 
b!it,.irf mimerous instapciss, they will run, jamp; and swim 
-*s%ht oBfly being extinct . . ' " 

Ih reptiles tutd 6shes, po eiffect is prodaced. \' 

On removing (he corpora striata jo mammalia; th/e aninla]. 
darts forward with great rapidity; if it stops, * it t^reservea 
its Attitudes of escape. >- 

On removing tfie eereb^Ifnm, the power of motion cei^es, 
in proportion to* the quantity removed, until it ,iHops aJtp-' 
gether. . On injuring thiis pfln> the animal attempts to toove 
backwards only. , Hencet it appears that there are two powers 
in equilibrium— one induc'mg forward, the other recedmg 
motions ; and when either of these are destroyed, the other 
predominates with an irvesistible propensity— *- uninfluenced 
bytfie will. . <. 

Ttmre alsd appeats to be similar powers presi<fing^over the 
lateral and rbtatory motioDS of the body. 

•If one of the crura be divjded»-the animal immediately 
begins Xo roll about, as if irresistibly impelled, to the side on 
whiob the: crus is-<iivided ; so rapid, as to roaVe' Sometimes 
si^ty Tevolutionsf in a minute-^the« same oceufs- to eiuA 
crus; and the motions are more rapid the- nearer (he 'divi- 
sion is made to the origin of the' crura, or near to the pObs 
Varolii . i* ' 

On tracing these effects in' an opposite. direcdoby it *wfls- 
found, that there was a point beyond which frritabili^' 
of muscular powers ceased— this point is the; cOrp6r9;:'qi^ 
drigemina ; from whence it has been concldrded, that the * 
cerebrum and cerebellum are not irritable, and wounds 



<rf theM parte do not excite or oause ooDYulsions; b«K 
at the oommencemeot of the tubercula quadrigemina, the 
medulla oblongata originates^ and with it, sensation. 

In a voluntary muscular action^ three oauses appear to 
operate— for the mil only excites and determines the rooye* 
ment, but is not the efficient cause ; the spinal marrow and 
jMTres are the immediate cause. 

1st.— Volition of movement, residing in the cerebral he-> 
mispheres. 

8nd.-*-Regulation of movement, residing in the cerebellum. 

Srd. — Excitation of the above movements, in the spinal 
marrow and nerves. 

The one excites, the next regulates, and the other reeeives. 

Thus sight may be destroyed in two ways — by the re* 
moval of the tubercula quadrigemina, causing the loss of 
the sense of sight; or the removal of the cerebral lobes, 
causing the loss of the sensation of sight. 

There is, therefore, distinct organs for the senses, for the 
sensations, and for the movements. 

From the above considerations, we are naturally led to 
the intricate subject of the mind, as the result of the com* 
plete and healthy performance of all the nervous and vital 
functions of the body. 

This, like many of the vital phenomena, may be said to 
be known only by ite effecte; ita cause has baffled the 
researches of the most learned in all ages, and remains to 
ikis hour unknown. 

I must, however, advert to the researches of Gall and 
8purzheim, which appear to have arisen in the observation, 
that the volume of the hemispheres is in proportion to the 
degree of intellect possessed by the animal. 

The length to which they have carried their observations, 
however, in assigning particular convolutions or portions of 
the surface of the brain to every passion and propensity, 
extending even to the predilection for particular arte and 
eeienees, and of arranging them as so many distinct organs, 
requires feir greater proofs for their establishment thaa we 

n2 
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at present possess ; for it may be observed, that we so (re- 
qaently meet with the external table of the skull having 
elevations without corresponding depressions of the internal 
table ; and again, enlargements of the convolutions, pro- 
ducing depressions of the internal table, yet no corresponding 
elevation of the external table — that inferences so -general 
and decided as those assumed by Gall and Spurzheim, 
appear to be too fallacious to be relied upon. Great credit 
is however due to them, in an anatomical point of view, for 
the method in which they traced the fibres of the medullary 
matter of the brain ; and which has certainly led to im- 
portant facts, relative to its intimate structure. 

I shall not here enter into a detailed account of the mode 
by which Gall and Spurzheim trace the columns of the 
spinal marrow into the substance of the brain, to enter into 
the composition of its several parts ; but in the descriptive 
anatomy of these parts, I shall speak of their connection 
with the spinal marrow. 

Dr. Foville, of Rouen, has also added. some important 
facts to our knowledge, respecting the anatom^ of the brsun, 
and has supported his doctrines by numerous pathological 
facts. 

In a demonstration which he gave at Guy^s Hospital, in 
1890, he stated, that he considered the corpus callosum was 
not produced by the transverse fibres of the hemispheres 
running across from one side to the other, forming a com- 
plete commissure, as stated by Gall and Spurzheim ; but 
that it is produced by the corpora pyramidalia, after they 
have entered the corpora striata, rising up and forming a 
union in the middle line above the striated bodies and tha- 
lami — thus foriping the corpus callosum ; while another 
portion passing downwards and inwards, and then upwards 
to the middle line of the corpus callosum, where being only 
slightly separated from a similar structure or plane of medul- 
lary matter in the opposite side, . produces the septum 
lucidum and fifth ventricle ; while a third portion, passing 
laterally, goes to the hemispheres of the brain* To explain 
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this better, it will be necessary to trace Dr. Foville's view 
from the spinal marrow ; which is composed of two symmet- 
rical portions, each formed of an anterior, posterior, and 
middle column. 

The portion of the spinal marrow named the medulla ob- 
longata, forms several enlargements ; one part of which is 
prolonged into the cerebrum, another into the corpora quad- 
rigemina, and a third into the cerebellum. 

Thus the corpora restiformia, are traced to the cerebellum ; 
the corpora olivaria, to the tubercula quadrigemina ; and the 
corpora pyramidalia, to the cerebrum: the anterior fibres of 
the corpora pyramidalia decussating. 

In the cerebellum, the corpus restiforme unites with the 
processus ad testes and the tuber annulare, forming a mass, 
which expands into a plane extending from within outwards, 
to the cineritious matter, where it lines all the folds formed in 
the cineritious exterior. 

One part of this plane passes backwards, from without 
inwards.; and with its fellow from the opposite side, forms 
a commissure in the processus verroiformis, analogous to the 
corpus cailosum, or commissure of the cerebrum. 

The corpora olivaria, form two bundles of fibres, which 
may be traced to the tubercula quadrigemina. 

The corpora pyramidalia, each forms two bundles of fibres 
— the anterior of ^hich only decussate ; the posterior con- 
tinue to the superior transverse fibres of the tuber annulare, 
and rest upon it, while their upper surface forms the floor of 
the fourth ventricle. These two bundles are separated from 
each other by the corpus niger, and proceed nearly parallel 
till they diverge in the corpora striata, and thalami nervorum 
opticorum; and form a large plane, directed obliquely out- 
wards and upwards, of nearly a triangular figure, bounded 
by two straight and one curved line. The two sides of ^ 
expanded cms, or plane, form the two straight lines; the 
corpus-striatum and thalamus, the curved line to the outer 
side of the ventricle— to which the expanded fibres diverge* 
as to a ciroamference. 
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From this circumference three separate plaQcs proceed, 
forming three layers^ one aboTe the other^ at their origin. 

The first or superior of these planes, rises on the outer 
side of the corpus striatum and thalamus, at first nearly 
vertically; it forms a slight convexity outwards, and then 
bending inwards horizontally towards the mesian line, unites 
with its fellow to form the corpus callosum. , 

The corpus callosum, therefore, proceeds from the crura 
cerebri, and has nothing to do with the hemispheres ; they 
form a true commissure to the crura cerebri; but Dr. Fovilb 
observes, that he has not ascertained whether the fibres of 
the two sides cross or anastomose with each other. 

The second plane or central one, immediately beneath ihe 
former, at first ascends parallel with, and applied to that of 
the corpus callosum ; then it separates, and is reflected in- 
war^jls, nearly in a vertical direction, until it reaches the cine* 
rltious substance of the most elevated par-t of the hernia- 
phei^s, along ' Us whole length, when the convex external 
and flat intergal parts meet- each other...- It. lines ih^-grey 
knatter, following all- its felds in ihe forn> of a white layer, 
of which the fibrous structif re is not so- eyident as tbat of 
the pkne itself. The fibres of this layer, therefore,. divergfe 
towards the circumference, and converfire toward&4b4 ex- 
pension of the cfura, of which they are a cpntlooationy ',. \ 

The third plane, is of less extent than |hVtwo preoe^fig; 
it proceeds from the same line with them, arid descends to 
the outer side of the inferior half of the grey substance of 
tbe corpus striatum, invests it below, and advancing inwards, 
meets the corresponding plane from the opposite side, and 
then ascends, forming the septum lucidum of the ventrides. 
Some of the fibres of this plane do not pass directly to ibe 
septum lucidum, but pass backward, reach the extremity of 
tho comu ammmonis, and becoming continuous with tbe 
oorpus fimbriatum, pass into the fornix, attd form a second 
oottmunication with the septum lucidum. Other fibres pass 
and form an expansion, especially destined for the. temporal 
lobe of the hemispheres. 
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FVoa tii#8e iDttreftiBg anatoiMtal poiote, Dr. Foville ood- 
mdetB tbat the oerebelluBi it the central organ of seDtatbn ; 
the tubanMila qoadrigemioay of the influeDce of organio liCft ; 
«mI th« cerabram, of motioD; aad tluit the miDd resides 
more' partioulariy io the ciDeritioiia matter^ as a perdptem 
centre: and considers the mednllary part of the brain as the 
nerves, conveying the influence of the will from the senso- 
rium to the exterior of the body, or parts of motion, and 
conveying to the sensorium the impressions of the exterior 
senses. 

As physician to a large lunatic asylum at Rouen, Dr.Foville 
had an opportunity of examining frequently the brains of those 
who were the subjects of different kinds of madness ; from 
which he was led to divide mental demngements into three 
classes. Those depending on false impressions, in which 
the medullary portions were found diseased, and hence their 
powers of conducting proper impressions deranged; those 
depending on a troubled state of mind itself, in which the 
cineritious portions were diseased ; and in those depending 
opon paralysis of the insane, he found the cellular mem- 
brane connecting the fibres of the medullary part of the 
brain so altered by inflammation, that its structure could not 
be unravelled. 

When extravasation of blood has occurred into the bmin. 
Dr. Foviile has seen paralysis recede as the blood became 
absorbed, and recur at intervals if the disease tended to 
farther extravasation, either of blood or serum. He also 
brought forward several cases, to prove that the motions of 
the lower extremities depended on the integrity of the 
thalami, and of the upper extremities on the integrity of the 
corpora striata ; and one case in particular, where a surgeon, 
on putting on a ligature around the axillary artery, included 
some or one of the axillary nerves ; the result of which was 
an abscess in the thalamus, and consequent death. In 
diseases extending from the corpora striata to the tha- 
lami, the lower extremities are first affected, and then the 
upper. 
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Id. die annexed diagrams, the developement of the stnie* 
tare of the brain, according to Dr. FoviUe, will be seen, and 
should be compared with the dissections and plates made by 
Gall and Spurzheim; the former, may perhaps be consi- 
dered preferable, inasmuch, as it is supported by patho* 
iogioal facts of so mudi importance to medical science. 



LECTURE XXXI. 



I»8C1UPTIVB ANATOMY OF THB MBKVOUS BTflTBIf. 



7%e Membranes of the Brain. 

Thb brain and spinal marrow, are invested with three 
membraBea — the dura mater, tunica arachnoidea, and pia 
mater. 

The dura fito/^— is the external of the three envelopes ; 
it is composed of two lamince, the external of which lines the 
inner surfSsice of the bones of the skuii, and its vessels unite 
with the external pericranium — this may be termed its peri- 
osteal portion; while the inner is destined to support and 
insulate different parts of the brain, and may be considered 
as its cerebral lamina. 

The periostealy or ottter lamina — ^belongs to the fibrous 
tissue ; it is in close apposition with the bones of the skull, 
to which it is firmly united, more particularly in the course 
of the sutures, so as to render it diflicult to remove the 
calvarium. When this has been done, the dura mater pre- 
sents an uneven flocuUr appearance, from the filaments 
and blood-vessels being torn through, which had connected 
this membrane to the bones. 

At the base of the skull, the periosteal portion of the dura 
mater is much more firmly united than on the vertex, in con- 
sequence of the numerous inequaUties of the surface ; and 
also from its sending prolongations through * the various 
foramina, for the purpose of defending the nerves which 
they transmit It is likewise continued along the whole 
length of the spinal column, to give a covering to the spinal 
marrow. Some anatomists have given a minute description 
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of the attachments of the periosteal surface of the dura 
mater, over each bone entering into the formation of the 
skull, pointing out the situations in which it is more or less 
firmly attached ; but as these attachments invariably depend 
upon the irregularity of the surface, the foramina, or the 
junction of the bones, osteology points out sufficiently where 
they must necessarily occur. 

- Upon the external surface of the dura mater, in tbo course 
of the sagittal suture, a number of small projections may be 
observed, which usually produce corresponding depressions 
upon the parietal bones— these are termed the glandule 
Pacchionise ; their use is entirely unknown. The organiza- 
tion of the periosteal surface of the dura mater, ii similar IP 
the rest of the fibrous system, being composed of nuiMreus 
fibres of a metallie lustre, running in parallel lines, and oon- 
nected with each other by cross fibres. 

The inierrud or cerebral lamina of the dura OMiier— 
presents a smooth, moist, polished appearance, which it ac- 
quires from the secreting surface of the tunica arachnoides. 
Although described distinct from the external eoat, it is widi 
great difficulty separated, excepting in the course of the 
sinuses, and the commeneement of its difierent septa and 
ptioeesses. 

The processes formed by the internal layer of die dura 
mater, are the falx major, vel falx cerebri, — falx minor, vei 
falx cerebelli, — and the tentorium. 

The falx nuyor, vel falx cerebri — is the largest of these 
aepta, and reaches from the foramen coecum, to the inner pro** 
tuberance of the occipital bone. It is in the form of a sickle 
or scythe, being pointed anteriorly, and gradually becoming 
broader as it passes backwards between the hemispheres, 
until it reaches and terminates on the tentorium. This pro- 
cess presents a superior convex edge, corresponding, first* 
to a groove on the frontal . bone, then to a groove common te 
the parietal bones, and lastly, to the vertical groove of the 
occipital bone. It is in this course hollow, from the separa*- 
tton of the internal from the external lamina of the dum 
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mater, and lodges the superior longitudinal sinus. Its info* 
rior edge is free and thin^ and presents a concaTity, whiok 
faces towards the corpus callosum, and contains the inferior 
longitudinal sinus. Anteriorly, the falx major is connected 
with the crysta galli of the ethmoid bone : and posteriorly, 
with the tentoriudi, where it contains the toroolar Herophili. 

The use of the falx major, is, to support either hemisphere 
in^ the lateral positions of the head, and to preyent their in- 
juring each other upon concussion, as well as to ecmtatn the 
longitudinal sinus. 

The tentorium cerebelli, vel septum tramvenu m — se pa* 
rates the cerebrum from the cerebellum; proceeding ftrom 
the lateral grooves of the os occipitis, it continues along the 
angles of the temporal, as far as the clinoid processes of the 
sphenoid bone ; thus diriding the cavity of the cntnium 
into two compartments*— the upper for the cerebrum, and the 
lower for the cerebellum. It allows, however, of the union 
of these two great portions of the brain, by a semilunar 
aperture, which corresponds with the pons Varolii. The 
tentorium presents an upper surface, which is convex, and 
supports the posterior lobes of the cerebrum ; and an inferior 
concave surface, which lodges the upper part of the Cere- 
bellum. Its convexity, or larger circumference, is connected 
with the grooves of the depressions which lodge the lateral 
and petrosal sinuses; its smaller circumference, or concavity, 
is opposed to the superior vermiform proems of the cere- 
bellum, the crura cerebri, and the pons Varolii, The tento- 
rium is held in its situation by the falx major, and minor ; 
and both its surfaces are covered by the tunica arachnoidea. 

The falx minor y vdfcUx cerebelii — cannot be seen until 
the cerebrilm is removed, and the tentorium cut away from its 
attachments to the sphenoid and temporal bones ; when it 
will be exposed proceeding by a broad base from the under 
smface of the tentorium, to the foramen magnum. Supe- 
rioriy, where it is attached to the tentorium, it assists in 
fomiing die torcular • Hterophili. Posteriorly^ its convexity 
is connected witii a groove in the vertical spine of the 
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occipital booey'and lodges the occipital sinuses. Its concave 
anterior edge, separates the lobes of the cerebeHum. Its 
uses are to support the cerebellum, to maintain the tento- 
riuiQ, and to form some of the sinuses of the brain. 

There are yet two small processes of the dura mater, 
which pass from the alse minores of the sphenoid bone into 
the fissura Sylvii, and serve to enlarge the surface for the 
support of the anterior lobes of the cerebrum — these have 
been termed the sphenoidal folds. 

The vascular system of the brain and spinal cord, presents 
several peculiarities. The arteries and veins do not accom- 
pany each other, and the arterial ramifications run most 
minutely on the pia mater, before they enter the brain ; while 
the veins which lie in the sulci, between the cerebral convo- 
lutions, pass into the sinuses of the dura mater ; which con- 
stitute the venous circulation of the brain, and correspond to 
the veins in the rest of the body. These sinuses, produced 
by the processes of the dura mater, are very irregular in 
their form. They are lined by the inner membrane of the 
jugular veins. 

In the description of the sinuses, I shall deviate from the 
usual course, and commence with the ophthalmic vebs, 
which terminate in the cavernous sinuses. 

The blood which is conveyed to the eyes, and their appen- 
dages, by the arterial ophthalmic rarouli, through the foramina 
optica, is not returned by any accompanying veins, but by the 
ophthalmic veins, which pass backwards, through the foramba 
lacera orbitalia superiora, into the cavernous sinuses. They 
are placed, one on each side of the sella tunica, in gtooyes 
on the sides of the body of the sphenoid bone ; the dura 
mater, in this situation, has its laminse separated by nu- 
merous septa, which form it into several compartments, — 
having not only to receive the refluent blood from the eye, 
but also to form canals for the third, fourth, first division 
of the fifth, sixth .pairs of nerves, and the internal carotid 
ramus. 
The cavernous sinuses . are connected with each other by 
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two smaller sinuses, which cross the upper part of the body 
of the sphenoid bone, surrounding the pituitary gland — the 
refluent blood of which they receive. These sinuses have 
been termed the circular sinuses. Posteriorly, the cavernous 
sinuses terminate in the superior and inferior petrosal 
sinuses. 

The inferior petrosal sinuses — take their course down- 
wards and backwards, in a groove common to the cuneiform 
process of the occipital, and petrous portions of the temporal 
bones, to terminate in the commencement of the jugular 
veins, by passing through the foramina lacera baRis cranii. 
The inferior petrosal sinuses are connected with each other 
by one or two small sinuses, which cross the cuneiform 
process of the occipital bone, and are termed the anterior 
occipital sinuses. 

The superior petrosal sinuses — take their course along a 
groove upon the acute superior edge of each temporal bone, 
and terminate in the lateral sinuses, at the junction of the 
temporal with the occipital fossa— * in which the lateral 
sinuses are placed. 

Tho superior longitudinal sinus — is for the purpose of 
convening the blood from the hemispheres of the cerebrum ; 
it commences at the crysta galli of the ethmoid bone, and 
occupies the upper convex edge of the falx major. The 
opening of this sinus is of a triangular form, and is larger 
posteriorly, than anteriorly. The upper part or base of the 
sinus, is formed by the periosteal portion of the dura mater ; 
while the sides and apex, are produced by its inner or cere- 
bral lay^r ; its interior is smooth, and polished in its whole 
extent, being lined with the internal coat of of the veins. 

GlandultB Pa^chionitje — are found on the outer side of the 
superior longitudinal sinus ; there are also some few to be 
found within the sinus, as well as some little tendinous 
bands, which cross its cavity, and are termed the chordm 
fFillisii. Upon the sides of this sinus numerous openings, 
furnished with valves, may be observed, of the several cereb* 
ral veins, which pour their blood into it. These openings 
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are directed flnom behind to before ; consequently^ m a di^ 
ferent direction to the course of the blood. This arrange- 
meot^ as well as the existence of the chordss Willisii, and 
giandulffi Pacchioniffi, have all been considered as being for 
the purpose of retarding the flow of blood through the sinm: 
The superior longitudinal sinus, where it terminates upon 
the tentorium, either opens immediately into the right hteral 
sinus, or into a cavity of an irregular form, which is placed 
at the union of the three great processes of the dura mater. 
This cavity is termed—* 

The tereular Herophili, — It is of an irregular form, and 
Hned, like the rest of the sinuses, by the internal membrane 
of the veins. It presents, usually, the following openings- 
above, from the superior longitudinal sinus ; below^ from the 
two occipital sinuses ; in front, from the inferior longitudinal 
sinus ; and on either side, from the lateral sinus. Thus the 
Mood of all the sinuses, is pressed through this opening ; 
from which circumstance, the name of torcular HerophUi has 
been given to it. 

The inferior longitudinal sinus — is muck amaller than 
the superior, and returns little more than the blood of the 
felx major. It occupies the lower concave surface of the 
Mx major, and takes its course backwards; and when it 
reaches the junction of the falx major with the tentorium, 
it loses the name of the inferior longitudinal sinus, and is 
termed— 

The straight sinus,—-This extends iVom the termination of 
the inferior longitudinal, backwards, to the torcular Hero* 
pbtli, occupying the whole space of the attachmeut of the 
falx major with the tentorium. It is . triaugnlar, and smatter 
anteriorly than posteriorly. It receives the blood from the 
inferior longitudinal sinus, as. well as from the lateral ven- 
tricles, by the vense Oaleni, which are furnished widi valves, 
as they open into the sinus. 

There is also some small quantity of blood returned from 
the upper part of the cerebellutn, into the straight sinus. 
The posterior occipital stfm««s— are two of small size^ 
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MrroatidiDg' tile fbranen ttag^tun ; they comMnoe neur the 
ftMminiim lacera basis cranii, freqaently oommoDioatiDg with 
the lateral siouses, and then pass backward on either side of 
the foramen megDUm until they reach the spine of die 
aeoiput, where they become situated within the falx cerebelK^ 
aeoeiiding between its layers and terminating in the lower 
part of the torcular Heropfaili. These sinuses oonvey the 
blood from the under surfieice of the cerebellum, and firoas 
the falx cerebelli. 

The lateral Wimses.-^These conduct the blood which has 
been oonyeyed to the torcular Herophili by the sinuses 
already described^ to the jugular veins^ through the foramina 
laoera basis cranii, terminating in them at the jugular fosm. 
"^ley commence from the sides of the torcular Herophili, 
opposite to the internal protuberance of the occipital bone, 
take their course outward in the transverse grooTes of that 
bone, pass over the posterior . and inferior angle of the 
parietal bone^ and then gain the groove of the temporal 
bone ; and just before they reach the foramina lacera, re* 
ceive the superior petrosal sinuses, as before mentioned. 
In this course, they also receive some small veins from the 
cerebellum, posterior lobes of the cerebrum, tentorinm, and 
while on the temporal bones, from the internal ear. 

There are no chordsB Willisii found in their iaterior, as in 
the other sinuses. 

Thus we may regard the lateral sinuses as the main Uunk 
of the venous circulation of the interior of the skall. 

Tunica arachnoidea — is a serous membrane, placed be* 
tween the dura and pia mater, and like all other serous 
membranes, forms a closed sac. It presents an exterior 
rough surface, connected to the dura and pia mater, and 
an internal smooth secreting surface, constantly moistened 
by an halitus, for the purpose of preventing the injurious 
effects of friction upon motion. It covers the whole sor&oe 
of the brain; not, however, passing down with the pia maler, 
between the convolntions. Hence to demonstrate this mem» 
fanme, it is only necessary to introduce % blow-pqpe under 
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the tODioa arachnoideSy in one of the fissures; and, hg 
inflation, the air will pass between, and exhibit their sepa^ 
ration. 

This membrane is reflected from the brain to the dara 
mater, which it lines throughout, excepting at the sella 
tursica; in which situation, the pituitary gland is plaoed 
between the two membranes. It is also reflected from the 
brain to the dura mater, by processes surrounding the several 
veins which pass to enter the sinuses; this may be seen 
more particularly at the superior part of the brain, around 
die veins entering the longitudinal sinus. At the inferior 
surface of the' brain and medulla oblongata, each nerve is 
surrounded by a portion of tunica arachnoides, which is. re* 
fleeted upon the dura mater, where the. nerve penetrates it ; 
so that the arachnoid membrane forms a cul de sac, whicfa 
closes the opening at the exit of each nerve. 

The tunica arachnoides, passes into the ventricles of the 
brain, giving to them a serous lining ; it enters through the 
foramen of Bichat, which may be seen by pressing the pos- 
terior lobes of the brain gently asunder, so as to expose the 
venee Galeni at the anterior edge of the tentorium, where 
they are entering the straight sinus; and immediately under- 
neath these veins, the small round hole will be found, leadiiig 
Uk the lateraj ventricles, above the pineal gland. This for- 
amen is lined by the tunica arachnoides, which passes for- 
wards into the lateral ventricles, surrounding all the parts 
contained within them, and proceeding from the lateral, into 
the third and fourth ventrieles. Indeed, to describe eadi 
reflection of this serous membrane, would be to enumerate 
all the irregularities both upon the exterior and interior of the 
brain ; it need only be observed, however, that like the other 
splanchnic serous membranes, it presents a visceral and 
parietal portion, shutting out every viscus which it lines 
from its internal secreting surface. 

The pia mater — the third tunic of the brain, might with 
propriety be termed the tunica vasctilosa cerebri, as all the 
arterieS]( before they supply the substance of the brain,. 
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mmify flQost minutely upon this membrane. For this pur- 
pose, it dips between the conTolutions, and into the cavities 
of the lateral yentricles, where it is named the plexus oho- 
roides. It is in fact, merely a cellular tissue connecting the 
visceral portion of the tunica arachnoides with the brain, but 
is separated from the tunic, as it dips down into the sulci 
between the convolutions. The pia mater enters the de- 
scending comu of the lateral ventricle from the fissura Sylvii, 
where indeed the plexus choroides commences ; and at the 
foramen of Monro, just at the interior part of the thalami 
nervorum opticorum, it unites with its fellow from the 
opposite side. Underneath the fornix, above the tubercula 
quadrigemina and pons varoUi, the pia mater may be seen, 
passing across from one plexus choroides to the other, 
closing the fissure between the two thalami, forming what 
is called the velum inter-positum. This portion is covered 
by the tunica arachnoidea. Where the pia mater is pro- 
longed into the fourth ventricle, upon the upper surface of 
the medulla oblongata, it is also invested by a reflection of 
the tunica arachnoides. 

The pia mater, as well as the tunica arachnoidea and dura 
mater, are all contiDued upon the spinal marrow ; and will 
be particularly described, when speaking of that portion of 
the nervous system. 

The use of the pia mater, seems to be as a medium of 
connection between the different parts of the brain, as the 
cellular membrane is to the other parts of the body ; and 
also to present an extensive surface for the minute division 
and peculiar arrangement of the blood-vessels of the bfain. 

Practical Remarks, 

Tbe dara mater, in common with the other structures of the body, 
is liable to inflammation, either from wounds or other injuries, as well 
as from the extended effects of inflammation, proceeding from the 
exterior coverings of the skull. Indeed, this latter cause may be 
considered at the most common, in consequence of the frequent inos- 
culation of the blood-vessels of the pericranium with those of the 
dura mater, as well as the greater exposure of the former to external 
injuries. 

O 
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When iBflammation attacks tha dura malar, ita a^eU ara aa mleat 
and sadden, that it rarely proeeeds beyond the adheaife stage, for the 
patient generally sinks before the fonnation of pus ; and upon exa-i 
mination after deaths a layer of adhesiya matter will be foand connect- 
ing the dara mater and the tunica arachnoides, sometimes only confined 
to one spot, while at others It will be more extensive, or eyen general. 

When suppuration does take place, the matter is usually found 
between the dura mater and the skull ; and this is generally the effect 
of external injury — producing, at first, inflammation of the pericranium, 
and its separation from the bones of the skull ; and subsequently, the 
separation of the dura mater from the interior of the skull, and the 
formation of abscess. In such cases, the matter presses on the brain, 
and will necessarily destroy life, unless means are adopted by which 
the matter maybe successfully evacuated* 

The symptoms come on insidiously^ and frequently after injury to 
the skull, when the patient appears to have arrived at a convalescent 
state, he suddenly becomes comatose, from the formation of matter 
between the dura mater and skull. 

This state of insensibility, however, is usually preceded by a rigor ; 
under these circumstances, therefore, the head should be shaved, the 
scalp examined with the greatest precaution, and if any puffiness can 
be discovered, an incision is to be immediately made down to the bone; 
which if it be found denuded, dry, and of a white color, denoting itt 
death, that part may be removed with a trephine — indicating the almost 
invariable situation of the matter. 

Pus sometimes forms in the longitudinal sinus, or makes its way into 
it from the extension of inflammation ; in these cases, there is usually 
matter found in other situations, leading to a fiettal termination. 

Serum also forms between the dura mater and tunica arachnoides, or 
more properly, within the secreting cavity of the latter tunic; this 
occurs, as in the other splanchnic serous membranes, either from an in- 
creased action of its blood-vessels, or diminished power of the absorbents. 
The disease is named hydrocephalus externos, and is of rare occurrence. 
If the bones of the head be completely ossified, the quantity of fluid 
collected, is never more than three or four ounces — producing, during 
its formation, violent symptoms ; but if it occurs at such an early period 
of life that the bones of the head are not yet completely ossified, the 
quantity of fluid accumulated may amount to fourteen or fifteen ounces. 
This disease frequently leads to the formation of spina bifida, which it 
effects by its pressure preventing the bones of the spine consolidating ; 
so that a tumor is produced in the course of the spinous processes of 
the vertebrae^the fluids pushing the membranes of the spinal marrow 
before it. 
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This diMMe Sir Astley Cooper majde the subject of his particular 
iBT^stigatioD, and he first attempted to care it by pressure ; but he soon 
found that this treatment tended to produce either paralysis of the 
k>wer extremities, and even sometimes to lead to symptoms of apoplexy. 
He then tried the effects of pnncturingf the tumor with a small needle, 
and CTacnating* its contests— repeating the operation upon the re- 
appearance of the tumor, at the same time using gentle pressure. This 
method has been attended with success, in three or four instances ; but 
with every precaution, puncturing the membranes sometimes leads to 
incurable ulcerations, pnrulent discharge, and a subsequent fatal 
result. 

The dura mater, like other fibrous structures, is liable to fungoid 
ttinors, which firequently produce absorption of the animal parts of the 
bone, giviag it a porous appearance ; the earthy parts are next ab- 
sorbed, when a fungoid tumor makes its apptaraoee externally. 

The dura mater is also liable to earthy depositions, several specimens 
of which we have in the museum at Guy's Hospital. Such depositions 
lead either to epilepsy, inordinate action of the heart, disordered action 
of the stomach and chylopoetic viscera, accompanied with a tendency 
to violent irritation of mind, and leading sometimes even to insanity. 

It is remarkable, that the train of symptoms arising from this cause 
resemble very much the symptoms attending earthy depositions upon 
the coronary arteries, or on the valves of the larger arteries arising 
from the heart Indeed, the symptoms are so similar, as frequently to 
cause considerable difficulty in forming a just diagnosis. 

The tunica arachnoides, very rarely presents any morbid appearances, 
although the deposition of adhesive matter, which is so frequently 
attributed to die dura mater, is likely to be the result of inflammation 
of this serous membrane. 

The pia mater, is more subject to inflammation than the dura mater ; 
in which state, it frequently exhibits a very high degree of vascularity 
-^an appearance almost invariable in those persons who die of phrenitis. 
When suppuration follows, the matter is found between the brain and 
its membranes; and this is most frequently produced by ilUtreated 
disaases of the ear. I have myself seen, and could quote numerous 
instances, in which inflammation ol th« pia mater suddenly came on 
from the application of highly stimulating injections in diseases of 
the ear. 

The pia mater, is comparatively rarely the seat of any other disease 
than inflammation. Sir Astley Cooper, however, has recorded a case, 
which occurred to a patient of his in Guy's Hospital, who died of 
ohoraa, in whon eardiy oiafter was found deposited upon the pia 
mater. 

o2 
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DESCRIPTIVE ANATOMY OF THE BRAIN. 

The brain^ or encaphalon, is placed within the craDiuiii> 
and is composed of a soft pulpy mass^ enclosed within the 
membranes, which have been described. 

This pulpy substance was formerly considered to be com- 
posed of a homogenious mass of medullary matter; but 
experiments and physiological observations prpve^ that it is 
no longer to be so considered ; but that its different parts 
are destined to convey different influences, and to receive 
impressions peculiar to themselves; and that the organ, 
therefore, is to be viewed as complex in its structure, and 
various in its functions. 

The brain is divided by a mezian line, passing in a direc- 
tion from before to behind, into two equal parts ; but this 
separation is not occurrbg in every part of the brain ; for in 
several situations, the parts corresponding on either side, are 
brought into communication in the middle line by processes 
of brain, termed commissures. There are also other fissures 
besides these longitudinal ones, which separate portions of 
the brain in a transverse direction ; these are more particu- 
larly to be observed on the base of the brain, producing 
such distinct separations, as to have led to the division of 
the brain into four distinct parts : the cerebrum, cerebellum, 
pons varolii, and medulla oblongata. These parts, together 
with the medulla spinalis, we shall first describe generally^ 
pointing out the several appearances to be observed upoa 
their exterior, and then proceed to the more important strue* 
tures which characterize their interior. 
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Of the Exterior of the Cerebrum, 

The cerebrum — forms the largest portion of the brain, 
and occupieis the whole of the upper part, and the ante- 
rior and middle portions of the base of the cavity of the 
cranium, leaving only the lower and posterior part of the 
base for the cerebellum, from which it is separated by the 
tentorium. The cerebrum occupies the space included above 
a plane, bounded by the upper edge of the annular protu- 
berance of the pons varolir before, and by the lower edge 
of the inferior corpora quadrigemina behind ; and all below 
this plane is occupied by the cerebellum. 

The cerebrum weighs, according to the late Dr. Gordon 
of Edinburgh, from thirty-five to forty-five ounces avoirdu- 
pois: Its length is from six inches and a quarter to six 
inches and a half: its breadth from five inches and a quarter 
to five inches and a half: and its depth from two inches and 
three quarters to three inches. As to its form, it varies in 
different subjects ; still these varieties are but slight : it is 
somewhat ovoid, convex above, somewhat compressed late- 
rally, and flattened below. Its posterior extremities are 
larger than the anterior. 

Upon the upper surface of the cerebrum, a deep longitu- 
dinal fissure separates it into two halves, which are denomi- 
nated the two hemispheres. This longitudinal fissure is not 
of the same depth in its whole extent ; being one inch and 
three quarters in front, where it extends completely to the 
basis of the skull ; behind, it extends to the tentorium, sepa- 
rating the posterior lobes of the brain, and is from two 
inches and a half to two inches and three quarters deep ; 
while in the middle it does not extend to the base of the 
brain, but reaches no farther than the corpus callosum, and 
is not more than one inch in depth. This fissure is occupied 
by the falx major. 

Each hemisphere forms the fourth of a solid ovoid : the 
divisions of which are marked by the longitudinal fissure 
above^ and by the plane already mentioned as separating 
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the cerebrum^ from the cerebellum^ below. T^e only deria- 
tion froA this foHrth of an ovoicP figure, is the projection of 
the under suifaoe of the middle lobe <f( the eere^um. 

The surboe of eadi ti^oMphere is maflced by mmerous 
«erpeBtiDe ndg«% with ooMneipondfaig depiMsionB between 
ihem : the former being* termed oonTolutions or gyri ; die 
latter, fosmcw ur vuki. The eonyoUitions pa^ in Tarious 
direotions, prei ent diflferent forms and siz^s, and are from a 
quarter to one inch broad. They ure, in general, of compa^ 
rati?e snuill aiae in young children : and it is to be observed, 
that the convolutions are not symmetrical in any two corres- 
ponding points of the two hemispheres. The fossse or sulci 
are as variable as the convolutions in form, size, numbers, 
and diredbn. They vary frt>m each other with respect to 
their depth ; some being superficial, while others extend an 
inch deep. All of theiQ are lined by prolongations of the 
pia inater. On separating these sulci, in some of them it 
will be observed, that secondary convolutions pass into them, 
8(% ^s to produce considerable irregularities in their form. 

It has been observed by Bichat, that the irregularities of 
the surface of the hemispheres, have no corresponchng irre- 
gularities upon the under surface of the bones of the 
skull. 

The lower surface of the cerebrum, which is composed of 
the bases of the two hemispheres, has been divided by ana- 
tomists into , distinct regions, termed the lobes^-^whieh are 
three in number on either side, and are denominated the 
anterior, middle, and posterior lobes. The suifaees of these 
lobes are marked by convolutions and sulci, similar in thek 
general appearance to those on the upper surface ; but they 
are smaller, less serpentine, and more shallow. 

The anterior lobe of each hemisphere is the largest of the 
three, and extends backwards the distance of one half the 
hemisphere. It is somewhat flattened generally, but yet 
presents a slight depression, vdiidi is ccmcave from side to 
side, to correspond with the conv^ty of the orbitai platee 
of the frontal bone, upon which it rests. The inner edge of 
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•a«h anteiior lobe is fcHrmed of a prcjection prodnoed by the 
iniier boundary of a foasa, wfaioh lodges the olfaotory nerve ; 
aad between the ridges of die two sides, die great longitu- 
dinal fissure of the cerebrum is placed, and the falx major 
eommences. 

The middle lobe of the brain forms a very considerable 
prerainenoe breath the plane of the anterior lobe, and fills 
the deep fomm in the middle region of the basis of the skulL 
It is eonvex on its outer aad loww surfiiee, and is separated 
from the anterior lobe by a deep fissure, tenned the fissure 
Sylvii; vdiieh eonesponds to the posterior edge of the ala 
Binor jof the sphenoid bone, and lodges the ramulus arteri* 
osus mediiis cerebri. This fissure is various in its length in 
different subjects, and usually not wider than the sulci be* 
tween the convolufions, excepting just at its commencement 
anteriorly. This fissure extends backwards and inwardsi 
nearly at a right angle, into another fissure, which runs Ion* 
gitudanally-- bounded on the outer side by the middle lobe of 
the brain, andr internally by the optic nerves and crura 
cerebri It is this fissure which admits of the pjassage of 
the pia mater into the lateral ventricles, but the opening is 
closed by the tunica amchnoides. 

The poiterior lobes mtB not so w€fll defined as the middle, 
and anterior, the middle lobe being insensibly connected with 
it A line, however, drawn across the lower surface of 
oerebrum, immediately bdiind the posterior extremity of the 
cospus caMosum, at a right angle with the longitadinal 
fissure, will form the anterior boundary, to the posterior 
lobes of the brain« The lower surface of this lobe rests 
upon the tentorium, and can only be seen on the base of 
the brain by raisbg the leerebellum and tentorium from it, 
when it will be found to be ooneave, and fibce a little in- 
wards. The poeterior lobe ia£ one side is separated from the 
odier, as has already been described, by the loi^tudinal 
fissme. 

In taking a general view of the under sur&ce of the 
eeiebrum, vre observe its anterior lobes separated 1^ the 
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loDgitudinal fisvure, which exiends backwards as ftir a« a 
pyramidal emiDeDce, which closes it posteriorly. 

The base of this pyramidal emineDce is directed back«- 
wards, and its spex forwards: its anterior sharp edge is 
inserted like a wedge between two convolations. From its 
lower surface, three strisd of white medullary matter extend 
backward : of these, the outermost is the longest, and ex- 
tends to the fissura Syhii; the middle one passes rathw 
more inwards, towards the mesian line ; while the internal 
one, which is the shortest but broadest, bends gently up* 
wards and backwards, to the posterior extremity of the Ion-, 
gitudinal fissure, and becomes connected with the corpue 
callosum. To the point of this pyramidal eminence, the 
olfactory nerve is attached. 

Immediately behind this eminence is placed a flat surface 
of medullary matter, extending outwards and backwards from 
the pyramidal eminence to the fissura Sylvii : it forms, as it 
were, the posterior and under surface of the anterior lobes. 
It is partly covered by the inner lobule of the middle lobe of 
the brain, and the commissure of the optic nerves, which 
must be raised to show it to its full extent, when it will be 
seen to be pierced by a number of small holes. 

The commissure of the optic nerves — is next to be ob- 
served, which is situated immediately beneath the portion of 
brain just described, and is formed partly by the union, and 
partly by the decussation of the fasciculi of these nerves. 
From the commissure posteriorly there proceeds the trunk 
of the optic nerve, on either side, which winds at first 
backwards and outwards, then turns inwards, under the 
crus cerebri, becoming flatter as it passes backwards to the 
point where it arises; which will be hereafter described. 
This portion of brain, has been termed the tractus opticus, 
and is covered in the greater part of its extent by the inner 
edge of the middle lobe of the brain. Immediately behmd 
the commissure of the optic nerve, is placed a portion of 
medullary matter, which is termed the U^er einereum, and 
which passes backwards- to the corpora albucantia^ being 
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bounded laterally by the anterior extremities of the crura 
cerebri. The upper mirface of the tuber cinereum, forma a 
part of the floor of the third Tentricle, Its inferior surface is 
attached to the infiitndibulumf which is a process of reddish 
medullary matter^ that extends downwards and forwards to 
the pituitary gland^ which is placed in the sella tunica of 
the sphenoid bone, between the dura mater^ and tunica 
araohnoides. 

The pituitary gland-^the use of which is entirely un^ 
known^ is a dense substance^ of an irregular fi^re, and 
8omewhat like a gland ; it is divided unequally into two 
portions, the anterior of which is the larger and firmer. 

Immediately behind the tuber cinereum, two small, white, 
founded bodies, about the size of peas, will be seen, which 
are termed-— 

The corpora (Mueaniia, or processus mammiHares.-T^ 
They are placed in apposition with one another, and are 
connected by a thin process of grey matter ; these bodies form 
the terminations of die anterior crura of ^e fornix Behind, 
and between them, the pons varolii, and the crura cerebri, 
there is placed a triangular process of medullaiy matter, 
which is termed — 

The substantia perfbraiay or pons Tarini — it forms a part 
of the floor of the third ventricle, and is perforated by small 
foramina. 

The crura cerebri, are the last parts to be described 
on the under surface of the cerebrum, which may be 
shewn without dissection. They are two rounded bodies, 
about three-quarters of an inch in length, which extend from 
the pons varolii, passing forwards to the under surface of 
the hemispheres, in which they seem to be lost As they 
leave the pons varolii, the crus cerebri of the one side is 
close to that of the other ; but as they pass forwards to the 
faemis{rfieres, they diverge, the interspace being filled up 
by Ibe pons Tarini. 



^ 



sot MsonpiiTE ANMomr or ratM mum. 

Cf the ExUrior of ih4 Cenbriium. 

The cerebeUum forms the seccmd division, of the central 
maas of the oenrous syfltenu It is much smaller than the 
cerebrum, being less than a third of its size. Jn the mMi, 
k is %stimated^at one-eighth of the wdgfal of the cerebnun, 
and in a new-born infant, only one-seyenteenth. 

It is lodged in the inferior fossa of the occipital bone, 
below the tentorium. Its exterior presents a reddish grey 
color, and its conawtonce is less firm than thai of the ce- 
rebrum ; instead of convolutions, it is divided by a number 
of oonoentric lankelto, whidb are termed folia cerebelli; 
they are from a line to a line and a half in thickness, and 
enclose one anoAer, so that if a sulcus be opened between 
any two of them, seveml other hunellfls will be fonnd be» 
tween, smaller and more irregular in their form. The cerer* 
helium is divided inio two lateral lobes, posteriorly by a 
fissure which receives the falx minor, and anieriorfy by the 
deep deprestton of the meduUa oblongata. 

Hie upper surface of the cerebellam is flat, inclined 
obliquely backwards and outwards, and presents in its middle 
and fore part a projection, whidi is termed*— 

The processus vermiformis mpertor-«>pfoduced by the 
union of the lamellflB of the two aides of the hemispheres 
of the organ 

There appear to be from sixty to seventy folia, which 
compose the upper surfaee of the cerebellum. 

The inferior surfitf^e of the cerebellam, ptelteats a deep 
fissure, in which is lodged, anteriody, the eanmenoement 
of the spinal marrow ; while posteriorly, it is divided into 
two, by an eminence termed— 

Hie prooeesus vermtformis inferior. — This is made up 
of seveml ^hoit transverse folia, which present, aoteriorly, 
a process which has been termed the mammiUary process. 

On each ode, the cerebellum presents on its inferior sur^ 
face a convex rounded lobe, divided into four smaller 
lobules, which describe concentric arches, ending in the 
middle depression. 
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Hie drcumference of ihe cerebellam is interrupted^ ante- 
riorly and posteriorly^ by the two notches^ which have been 
already described^ as containing the falx minor^ and com- 
mencement of the medulla oblongata. On each side of the 
posterior notch, Ae circumference of the cerebellum pre- 
sents a distinct projecting lobule, composed of laminse 
resembling the other lobes of the cerebellum. 

Cf the Exterior tf the Pons Vatolii. 

This part of the brain, may be considered as a centre of 
communication between the cerebrum, cerebellum, and 
medulla oblongata ; it presents a quadrilateral figure, its 
leng(h, breadth, and thickness, being nearly equal Its 
anterior and under surface is composed of transverse fibres, 
passing firom the cerebellum and forming a commissure 
between its two lobes, in the centre of which it is marked 
by a broad horizontal line, in which is placed the ramulus 
basilaris. It embraces flie crura cerebri, passing partly 
around them Kke a ring, from which it has been sometimes 
termed the tuber annulare. 

The posterior and upper surface of the pons varolii, is 
entirely concealed by the under surface of the cerebellum ; 
it is connected with the tubercula quadrigemina ; but as 
these parts cannot be demonstrated without dissection, we 
shall defer their minuter description until we examine the 
intemal organization of the brain. Tlie anterior extremity 
df the pons rarolii, is bounded by the crura cerebri ; the 
inferior, which is smaHer, is bounded by the spinal marrow ; 
while laterally, it is connected with the cerebellum. 

Having enumerated the various parts upon the exterior of 
the brain, and pons varolii, I shall next describe the coverings 
of the sfnnal marrow. 

Cf the Coverings of the Meduttm Spinalis. 

The dura mater — ^passes through the foramen magnum 
into the vertebral canal, forming a membranous sheath to 
enclose the spinal marrow. , 
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The external surface of the dura mater spinalis, does not 
adhere to the tertebree, but forms a sheath, free from the 
motions of the bony canal which contains it Anteriorly, it 
forms a slight connection with the posterior surface of the 
common proper posterior ligament of the bodies of the 
yertebrse; but here there is comparatively so slight a motion, 
that it does not interfere with the functions of the spinal 
marrow. On the sides of this sheath, openings may be 
observed through the dura mater for the passage of each 
nerve arising from the spinal marrow ; and bs they descend, 
they become wider and more oblique, so as to resemble 
canals, more than foramina. It is within these canals that 
the anterior and posterior filaments unite to form one nerve, 
around which the dura mater forms an envelope, which having 
passed through the vertebral fpramen, is lost in the common 
cellular tissue ; not becoming continuous with the perios^ 
teum of the vertebrae, as the dura mater does with the 
pericranium in passing through the foramina of the skuU. 

The internal surface of the dura mater vertebralis, is lined 
by the tunica arachnoides. 

At the sacrum and os coccygis, the dura mater vertebralis 
terminates, by being connected to those bones, by some irre- 
gular fibrous bands. 

The tunica arachnotdes^^ot the spinal marrow, is re^ 
fleeted from its surface upon the dura mater, in the same 
manner as within the skull from the brain. Laterally, the 
arachnoid membrane gives off an envelope to each nerve, 
which passes with it into its dura matral canal, as far as its 
exit, when it is reflected, and forms a cul da scusy closing 
the opening. 

It is reflected in a similar manner, from the anterior and 
posterior spinal vessels, upon the dura mater; and on ar- 
riving at the lower extremity of the spinal marrow, it forms 
a long cylindrical canal, which passes to the extremity of 
the sacrum, where it terminates by sending coverings to the 
bundles of the lumbar and sacral nerves, and being reflected 
from them to the dura mater. 
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Tbe pia fno^ar— forms a prolongatioD from the brain to 
the spiaal marrow^ simikr to the other membranes; he^ 
coming', immediately it has passed through the foramen 
magnum, thicker^ stronger^ and of a paler color: having now 
a new function to perform^ namely > that of protecting the 
spinal marrow from the motions of the spinal column. It 
is in close contact with the medulla 8{Hnalis^ and forms an 
immediate investment or neurilema to the spinal nerves. 
Cloquet, from the diflference of color and thickness in the 
pia mater spinalis, from that ef the* brain, seems inclined to 
consider it as a separate structure ; but its continuity from 
Ae head to the spinal column, does not warrant such a 
division. 

These three membmnes are common to the brain, and 
spinal marrow ; but the latter is also furnished with mem- 
branes, which are proper to it ; and according to Cloquet, 
the pia mater is classed in this order. 

The ligamentum deniatum. — ^From the spinal marrow 
being suspended within the canal formed by the dura mater, 
it is necessary that it should have some ligamentous struc* 
tures to maintain its situation, and it is the ligamentum 
dentatum which performs this office. It is continued from 
the foramen magnum, to the inferior extremity of the spinal 
column : in this course presenting from twen^ to twenty- 
two processes or denticulations, between tfie points at which 
the nerves pass out of dieir dura matral sheath. The first 
process is attached to tbe margin of the foramen magnum, 
and is placed between the vertebral artery and the linguaf 
nerve ; the last, is between the twelfUi dorsal and first lum- 
bar nerves. 

This membrane has been considered as a prolongation of 
the pia mater; but it appears to be a distinct structure, 
although connected with it by means of dense cellular mem- 
brane. The form of these denticulations is triangular, the 
bases being attached to the pia mater of the sides of the 
spinal marrow, between the anterior and posterior filaments 
of the spinal nerves ;* and their apices are connected to the 
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dnra m^ter :--4be mrfi^eeB of the 0MmbraB» being cevaed 
by the tmuoa arachnoides, which may be separated by 
aufflatioD. 

Of the Exterior of the Spinal Marrow. 

The spioal marrove commences at <tbe poos Yarolii, and 
terminates at the first or second lumbar vertebra -— the 
greater part of it being enclosed in the vertebral canal In 
a full grown adult, it is about tfiirty inches in length; it 
differs in thickness in different parts of its extent^ but is not 
more than an inch Uiick in any part j and its diameter is 
about half an inch* A portion of the spinal column is within 
the skuUy resting on the cuneiform process of the occipital 
bone. Hebce the division of die spinal marrow, into medulla 
oblongata, and medulla spinalis. 

The weight of the spinal marrow, varies*— being in the 
adult, from l-19th to l-25th part of that of the brain ; while 
in the new-bom infant, it is not more than l-40th part. In 
its extent it varies in size, being first large, where it com- 
mences from the pons varolii, from which it is separated by 
a distinct and deep fissure. 

In the upper part of the cervical region, it is contracted ; 
but as it gains the fourth cervical vertebra, it becoipes agaii^ 
enlarged*— contracting a second time at the seventh cervical 
vertebra* In the upper part of the dorsal region* its bulk 
increases, diminishing in size as it descends, until it ter- 
minates by an oval tubercle, which is variable in size and 
form. 

The medvlla oblongaia^^oommeuce» at the pons varolii, 
and terminates at the foramen magnum ; its anterior aurface 
rests upon the cuneiform process of the occipital bon^, and 
is more rounded than its posterior surface. - 

This portion of the spinal marrow, is divided into six dis- 
tinct pillars by sulci; the anterior sulcys, which is much 
deeper above than below, continues along the whole extent 
of die spinal marrow, and divides it into two distbct pillars. 
At the upper part of these pillars, are the corpora pyroF- 
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midaUa; they •ztend from the pone Tardii to the atias, 9m 
ytiry dietinct eiikrgemeiits» placed between the eof pora oli«- 
varia ; bat below this point, they are modi leta ob?ioiia« 
And about an inch bdow thepona varolii, some of the fibre^ 
of the corpas pyramidale of (me side, cross obliquely the 
anterior fissure, to join those on the opposite, producing a 
decussation ; it is only the inner fibres, or those nearest to 
the sulcus, which decussate ; while the outer ones continue 
uninterruptedly upward, through the pons varolii, into the 
cerebrum, in a manner hereafter to be described 

The two lateral pillars, have eminences on dieir upper 
portions, termed the corpora oUwuria^^whkii are separated 
from the anterior pillars by a superficial groove. They 
are about an inch in length, of an oblong form, larger in 
their centre than at their extremities, and of a white color. 
Their u{^per extremity has been desmbed by some anato- 
■lists, to terminate abruptly at the pons varolii ; but it will 
be hereafter shewn, that it passes through the pons varolii 
to the corpora quadrigemina. The posterior surface of the 
qiinal marrow, at its upper extremity, is divided by a deep 
fissure, termed the calamus scriptorius, into two pillars, 
termed the corpora restifonnia*«*which we shall hereafter 
find contribute to the formation of the cerebellum. 

According to Sir Charles Bell, there is a fissure separating 
die corpora restiformia firom the corpora olivaria--4md whidi 
is continued from the lower extremity of the corpora olivaria, 
oontaining a white line, which separates the anterior from 
die posterior pillars, in the whole course of the spinal 
marrow. It is less dbvious below than above, but does not 
extend into the pons varolii. This, Sir Charles Bell has 
termed the tractus respiratorius ; it gives origin to the nerves 
regulating the motion of the respimtory masdes. 

The spinal marrow below the medulla oblongata, which 
has already been mentioned as not being of the same sise 
throvghont, is divided into pillars by the continuation of the 
anterior and posterior sulci, into which the pia mater eoters. 
By minute examination both ot the anteiior and posteriof 
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surface, little transverse grooves may be seen, whidi are 
more distinct behind than before ; particularly in the spaoe 
between the last cervical and ninth dorsal vertebra. 

From the spinal marrow thirty-one pairs of nerves arise^ 
which are symmetrical, double-rooted, and receive distinct 
filaments from the anterior and posterior pillars: by the 
former of these, the power of motion is communicated; while 
in the posterior root, resides that of sensibility. For thici 
remarkable physiological fact, one of the greatest discoveries 
of modern times, we are indebted to Sir .Charles Bell. 

Having considered the exterior appearances of the centres 
of the nervous system, we shall now proceed, by dissectiony 
to investigate their interior, and more intimate organization. 

Of the Interior of the Brain. 

This dissection may be prosecuted, either according to 
the old method of demonstrating the parts from the superior 
to the inferior surface ; or according to the plan of Doctors 
Gall and Spurzheim, of tracing the connection of the pillars 
of the spinal column from the basis into the interior of the 
brain ; or according to the mode of Dr* Foviile, of Rouen, 
which I shall afterwards point out more particularly by a 
diagram. Notwithstanding the evident superiority, in a 
scientific point of view, of the plan adopted by Doctors Gall 
and Spurzheim; still, in consequence of the delicacy of 
manipulation, and the number of brains required to follow 
the fibres through every part, I find it more advantageous 
to teach the anatomy of the brain according to the old plan ; 
adding, at the same time, to the names given to individual 
parts, their continuity according to the demonstrations of the 
above-named anatomists. 

To demonstrate the interior structures of the brain, we 
commence by separating the hemispheres of the cerebrum 
from each other, at the longitudinal fissure ; by \diick we' 
expose, in the centre of this fissure, a mass of white medul-* 
lary matter, from three to four inches in length, and nearer 
to the frontal than to the occipital bone, called the corptui 
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cdUosum. ThiB view being teiy limitecl^ the next pah of 
tbe dissectioD consists in cntting* off each hemisphere on a 
level with tbe corpus callosnm ; . which is effected^ by 
passing the knife under the Qverlappibg edges of the hemi- 
spheres, which have been termed their labia, and directing 
the section outwards, in Such a manner as not to open the 
lateral ventricles. 

The hemispheres being removed, on either side of the 
corpus callosum may be observed, that peculiar arrangement 
of white medullary matter forming the centre, and of grey 
or dark cortical substance idiich forms the exterior. This 
general view is t^med the centrum ovale, which term is 
useless, beyond the denomination of a mere appearance. 

He structure of the medullary and cortical parts should 
now be examined. The medullary is the denser of the two, 
and its greater firmness seems to depend on its being 
supplied with less fluids than the cortical part In this 
section, the medullary substance presenlts a greater mass 
than the coitical, and exhibits numerous delicate red spots, 
from the division of its* minute blood-vessels. 

In many situations, the medullary substance of the brain 
is evidently fibrous. With respect, however, to its mbute 
organization, there is but litde known: some anatomists, 
have considered it solid ; others, tubular ; while there are 
those, who maintain that it is made up of a number of small 
globules : still, however, admitting it to be fibrous, we are 
ignorant of its ultimate structure. 

^The cineritiaus or cortical substance, is a soft, spongy, 
vascular matter, and of a grey color; it not only forms 
the exterior of the brain, but is also found distributed 
with the white medullary matter within the interior of the 
organ. It has been considered to be composed entirely of 
blood-vessels, probably from its red color in children, its 
grey appearance in old age, and from its colorless state in 
dropsical and emaciated persons. Its color is destroyed by 
maceration, acids, and alcohol. When examined by the 
microscope, it appears to be composed of minute globules ; 

p 
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but its ultimate stniotur^ is a%* little known as that of the 
medullary part. Doctors Gall and Spuraheim have giren it 
as their opioion, that the cortical part is the matrix of the 
medullary filaments; bift this hypothesis is ovefthrown at 
once, by the fact, that in {he developeinent of the brain, the 
cortical part is not formed firftt, but subsequently to the 
medullary. Dr. Foville considers it as the diief *seat of die 
mind, or the perceptive part of die brain ; while the fibrous 
medullary substance, he considers, conveys impressions, both 
to and from the perceptive paYts. 

Having taken this view, the corpus cAllosnm again claim9 
our attendon. 

The secdon of the hemispheres havmg been completed, 
the whole of the upper surface of the corpus callosum is 
brought into view ; it is arched from before baekwanrds ; its 
anterior extremity is smaller than the posterior, the former 
being half an inch, die latter three quarters of an inch 
broad. 

Along the mesian line, a little projection may be observed, 
which is bounded on either side by litde furrows ; the intei^ 
mediate longitudinal ridge is termed die raphi ; it is made 
up of longitudinal fibres intersecdng the transverse fibres of 
connection, between the hemispheres and corpus callosum, 
and is supposed by Gall and Spurzheim to be for the pur- 
pose of formhig a longitudinal commissure, or* bringing into 
reciprocal influence the anterior and posterior fibres of the 
hemispheres ; while the transverse fibres act from side to 
side. Dr. Foville, however, has a different view with respect 
to the formadon of the corpus callosum, and considers it as 
the immediate commissure of die crura cerebri, rather than 
that of the hemispheres ; but as he admits of the transverse 
fibres of the hemispheres being connected with the corpus 
callosum, it is clear that this body must be equally a com- 
missure to both parts. 

The longitudinal furrows, have been described as braig 
formed by the pressure of the blood-vessels of the corpus 
callosum ; but as the edges of these grooves are composed 
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of longitudinal fibres, they appear rather to be a distioot 
fornmliuii, wbieb atntts b prodocing tbe longitudinal com- 



TiaasTeive fibres may be distinctly observed extendibg 
from dMse, as well as from tbe raph^, into tbe hemispheres ; 
Ike anterior fibes passing' obliquely forwards and outwards, 
the posterior outwards and backwards, and the middle taking 
a tnuHYerse course. 

The anterior extremity of tbe corpus caliosum, may be 
seen upon separating the anterior lobes of the brain from 
each other, to bend downwards and backwards, being con^ 
nected en ^ther side with the anterior lobes, and in the 
middle it passes completely into the base of the brain, to 
be connected with the tuber cinereum and optic commissure. 

IThe posterior extremity of the corpus callosum, may be 
viewed by separating tbe posterior lobes of the cerebrum, 
when it will be found broad, and a little concave, and bent 
downwards to be connected inseparably with the fornix, and 
the hippocamjM majores. The under surface of the corpus 
callosum, forms the roof of the latoral ventricles of the 
bmin, which are next to be laid open and examined. 

The mode of opening them is to make an incision on 
either side of tbe raph^, about two inches and a half in 
length, leavmg a space of about a fourth of an inoh betiroen 
the two incisions ; and then by turning the roof on either 
side outwards, in the manner of a flap, the two lateral 
ventricles are exposed, with the portion of the corpus oaL- 
loaam left, separating the one from the other. 

He ventricles which we have thus laid open, present a 
quadrilateral figure, and contains the following parts. 

First, the corpora ttriaia: these are pyriform bodies, 
having large round extremities in front, converging towards 
each other, while their poirterior extremities are pomted, and 
pass backwards and outwards. They are vascular, and pre- 
sent a cineatious or cortical surface; when cut into, however, 
they consist of aUemato layers of cineritious and medullary 
matter, the lattor of which may be traced from the crura 
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cerebri, through the corpora striata, to the anterior parts of 
the cerebrum. Oail and Spnrzheiin, from the intermixture 
of the cineritious with the medullary matter in these bodies, 
have considered them as ganglia, from which the anterior 
parts of the hemispheres of the brain are produced; and 
term them, therefore, the anterior or superior cerebral 
ganglia. 

Behind the corpora striata, and between their posterior 
diverging crura, are placed — 

The ihalami nervorum oj9/«corttifi— which are considered 
by Oall and Spurzheim as the posterior, or inferior oerebnd 
ganglia ; a, comparatively small portion of these can only be 
now seen ; they are firm white bodies, presenting an external 
medullary smooth surface, but are cineritious within, as we 
shall hereafter have occasion to describe. At the point of 
junction between the thalami nervorum opticorum and the 
corpora striata, there may be observed a semi-transparent, 
white, fibrous substance, commencing at the anterior ex- 
tremity of the optic thalamus, and being directed backwards 
curves downwards, gradually contracting until it is lost upon 
the corpus geniculatum externum. This line is termed the 
iania semi'^ircularis , and perhaps may be considered as 
a commissure between the thalami and corpora striata. 

In this stage of the dissection, the next and last parts to 
be observed within the lateral ventricles, are the plexus 
choroides. It is but a small portion, however, of them 
which can be now seen; they are composed of > blood- 
vessels, connected with each other by pia mater, and overlap 
the tseniee >emi-circulares, and consequently the - point of 
junction between the tfialami and corpora striata. 

By prosecuting the dissection a little farther, we shall find 
that the lateral ventricles become more extensive, namely, by 
projecting forwards and outwards, to form the anterior 
comua; backwards and iuwards, to produce the posterior 
cornua; and backwards, outwards, downwards, forwards, 
and inwards, to form the descending comua. 
The anterior comua — pass outward, consequently di- 
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▼ergiDg froin each other, and surroiiDd the anterior extre- 
mities of the corpora striata, which they are said to contain ; 
as well as the converging fibres of the inferior convoltitions 
of the anterior lobes, which are passing to the anterior ex- 
tremity of the corpus callosum. 

Tlie posterior comua — proceed backwards into the poste- 
rior lobes of the cerebrum, converging in their course, and 
contain some fibres of medullary matter, which have received 
the name of tfie hippocampus minor ; but these are^ in fact, 
the converging filaments of the posterior lobes, passing to 
the corpus callosum. 

The inferior comua — as maybe supposed, from the in- 
tricate direction they take, afe difficult to lay open ; but the 
knife may always be directed, by following the course of the 
plexus choroides. 

The parts to be observed in each of these comua, are, a 
continuation of the plexus choroides, the taenia hippocampi, 
the hippocampus major, terminating in the pes hippocampi ; 
and outside of these parts, the eminentia collateralis. 

The plexus cAorot^^^— which is found in diis cornu, is 
continuous with that found in the body of the lateral ven- 
tricles; it passes into the interior of the brain, at the 
anterior extremity of the descending cornu, from the fissura 
Sylvii ; and in its course upwards, towards the body of the 
lateral ventricle, it covers the pes hippocampi, taenia hippo- 
campi, and hippocampus major, in succession. This plexus 
must be raised, to expose — 

The tania hippocampi^ or corpus fimbriatum^^ox poste- 
rior cms of the fornix, which passes downwards along the 
concave edge of the hippocampus major, towards the pes 
hippocampi — terminating, however, before it reaches it. 

Hippocampus major-^—ov comua anmonis, is composed of 
a large projection, which is curved upon itself, presenting a 
convexity outwards and backwards, and a concavity forwards 
and inwards. Its superior surface is free, being within the 
lateral ventricles, and covered by the plexus choroides ; its 
posterior extremity divides into two sets of fibres, to be 
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connected with the corpos callosum^ and with the faippo- 
oampus minor of the posterior cornu. Its anterior extremity, 
which is situated in the anterior and inferior extremity of the 
descending comn, close to the fissura Sylvii, is broad and 
bulbous, marked with furrows, which, from a fancied resem- 
blance, has been termed the pes hippocampi. Its under 
surface is connected with the convolutions of the middle 
lobe of the brain, and its concave inner edge is covered by 
the taenia hippocampi, or corpus fimbriatum, which we shall 
find hereafter to be a continuation of the fornix; between the 
toenia hippocampi, and the concave edge of the hippocampus 
major, a narrow cineritious line may be observed, which has 
been termed the corpus denticulatum. The hippocampus 
major is to be considered, therefore, as bringing into connect 
tion the inferior convolutions of the middle lobes of the 
cerebrum, with the corpus callosum. 

The emtneniia collateralis — ^is nothing more than the 
outer wall of the posterior part of the descending cornu, 
formed by a projecting convolution of the middle lobe of the 
cerebrum. 

It is to be remembered, that in the opening of the lateral 
ventricles, a portion of the corpus callosum was left, forming 
a division between the two lateral ventricles ; by raising this 
cautiously with the handles of two knives, a layer of semi- 
transparent medullary matter will be observed, passing 
downwards to be connected with the fornix ; so that, in fact, 
the corpus callosum, the fornix, and the connecting medul- 
lary layer, termed the septum ItLcidum, form a separation 
between the two lateral ventricles. 

To examine these parts more minutely, the corpus cal- 
losum should be cut transversely, and one half should be 
turned forwards and the other backwards ; under the ante- 
rior portion a lamina will be found on either side, connect*- 
ing the corpus callosum with the fornix, and beyond it, 
the upper with the lower portion of the corpus callosum ; 
the space between these two laminea, being termed the fiftti 
▼entride. 
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The eorpM oaUosam. is next to be traced, as we hate 
hitherto ODly spoken of its superior sorfitce. Aoteriorly, it 
will be seen to pass downwards, within the great longitu- 
dinal fissure, winduig around the anterior rounded extremity 
of Ae corpus striatum, forming there the antericr boundary 
of the lateral ventricle, passing under the cco'pua striatum, to 
form the anterior part of the floor of the same cavity, and 
terminating in the base of the brain, by being coi^iected 
with the tuber cinereum. The corpus callosum,,.pQsterior]y, 
terminates by being connected with the fornix, the Uppo- 
campus major, and the hippocampus minor. 

The fornix — rests upon the pia nuiter, which separates 
it from the thalami nervorum opticorum ; it should now 
be cut through near its centre, and reflected backwards and 
forwards, in the same manner as the corpus callosum ; the 
posterior crura may be traced, passing backwards behind the 
thalami, downwards and outwards upon the hippocampus 
major j» terminating in the descending comu of the lateral 
ventricle, by what has already been named the tSBnia^ hip- 
pocampi. Upon the under surfafse of |he posterior portion, 
a few prominent stri®, placed obliquely, widi respect to each 
other, may be observed, whidi are produced by the blood- 
vessels of the pia ipater; and this appearance has been 
termed the lyra Davidis. 

By the anterior portion of the fornix being directed for- 
wards, it is seen to be divided into two cylindrical bodies, 
termed the anterior crum ; these separate more from each 
other as they pass forward, between the two dialami nervo- 
rum opticorum, behind the anterior commissure, to terminate 
in the corpora albicantia in the base of the brain« Just as 
these anterior crura are bending downwards, between the 
anterior extremities of the thalami, they leave em opening 
behind them, and underneath the origin of the tSBuise semi- 
circulares, by which the lateral ventricles communicate with 
the third, and where the plexus choroides meet to terminate 
in the venae Galenl This has been termed the foramen of 
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Monro ; biyt iu existence as an openkig, is doubtful io the 
healthy state of the organ. 

The fornix, when viewed under the corpus callosuin^ and 
resting upcHi the pia mater which covers the thalamic pre- 
sents a triangular figure, with its base behind, and apex, or 
narrow part in front ; and from covering the third ventricle, 
has been termed the fornix: although it is to be remem- 
bered, that the pia mater which is under the fornix, forms 
the real roof to the third ventricle, proceeding from one 
plexus choroides across to the other, and forming what is 
termed the velum inter-^positum ; in the middle of which 
veins may be observed,. passing to form the vena magna 
Galeni, which is directed backwards, between the posterior 
lobes of the cerebrum, and the cerebellum, to terminate in 
the torcular Herophill 

To prosecute the dissection still farther, the plexus cho- 
roides, with the velum inter-posilum, are to be raised from 
the upper surfaces of the thalami nervorum opticorum, when 
the whole of those bodies will be brought into view. 

Each thalamus nervi optidi, presents an upper surface, 
within its corresponding ventricle ; an inferior surface, form- 
ing the roof of the descending comu of each ventricle ; an 
external edge, connected with the corpus striatum, and the 
hemisphere of its own side ; and an internal edge, which is 
directed towards the opposite tfialamus. On the posterior 
extremity of each thalamus, are placed two slight projec- 
tions, which are termed — 

The corpora geniculata-^iheBe are connected by medul- 
lary BtrisB to the corpora quadrigemina. The outer projec^ 
tion, or corpus geniculatum externum^ is also united with the 
origin of the optic nerve. 

The outer or contiguous edge of the thalamus with the 
corpus striatum, presents the grey line, which has already 
been described under the name of the tenia semi-circularis ; 
and on its inner edge, a white fasciculus may be seen passing 
backwards, as will be hereafter described. 
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The space between llie two thalamic preeenta a cavity or 
a loDgitudioal fissure, which is termed — 

The third ventricle — this is bouDded above, by the 
veliun ioter-posituDi ; below, by the tuber einereum, and 
poDs Tarini ; aod laterally, by the thalami oervorum opti- 
oorum. In this cavity, there are also to be observed the 
following parts-— three commissures^ the anterior crura of 
the fornix, and four openings. 

The micldle or eoft commissure — may be exposed by se- 
parating the thalami nervorum opticorum, gently from each 
other. It is of a whitish grey color^ connecting the thalamus 
of the one side with the other. In front of this commissure, 
and before the descendiig anterior crura of the fornix, «s 
placed a white, transverse, cylindrical cord, termed . the 
anterior commissure. This sinks into the substance of the 
hemispheres, extending laterally through the corpora striata, 
in which bodies diey are lost. 

The third ventricle, is also bounded behind by a posterior 
commissure, which is thicker and shorter than the anteiior, 
but of the same form and direction^ extending a few lines on 
either side into the thalami nervorum opticorum. 

The space between the anterior edge of the middl^e com- 
missure and the anterior commissure, is termed the foramen 
commune anterius; and the space between the posterior 
edge of the middle, and the posterior commissure, is termed 
-Ihe foramen commune posterius. Besides these, there are 
two outlets or passages from the third ventricle — the one 
placed beneath the anterior commissure, and between the 
two anterior crura of the fornix, leading downwards to the 
pituitary shaft, and is named the iter ad infundibulum. It 
is formed into a cut de sac, by a reflection of the tunica 
arachnoidea. There is also a second passage, which is 
placed immeidiately under the posterior commissure, and 
which leads through the aqueduct of Sylvius to the fourth 
ventricle ; this is named the iter a tertio ad quartum ven^ 
trictUum. 

The next step to be taken in the dissection of all those 
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parts of the brain wUdi can be seen from tfie upper surface, 
is to tear the pia mater ftiiiher back, which passes over the 
pineal gland and corpora quadrigemina^ in order to expose 
them. This, however, is facilitated by cuttrng off the pos- 
terior lobes of the cerebrum. 

The pineal gland — rests upon the upper surface of the 
superior two of the corpora quadrigemina, which are some- 
times called the nates. This gland is of a greyish color, of 
a soft pulpy consistence, and variable in form. At its fore 
part, it receives the two white cords, which have already 
been described as running along the inner edge of each 
thalamus, under the nanse of the peduncles of the pineal 
gland, and which, as it were, holds it in its situation. The 
use of this small body, is entirely unknown ; and what is 
most extraordinary, it contains a considerable qnanti^ of 
silicious matter, in die form of minute sandy particles, of 
different sizes, aud variable in its quantity in different sub- 
jects. The pineal gland should now be raised, so as to 
ejppose entirely the corpora quadrigemina, which will be 
found to be connected in front with the thalami nervorum 
opticorum, and inferiorly with the processus ad testes and 
the valve of Vieusens. These bodies are found only in the 
mammalia ; reptiles, and birds having but one pair of tu- 
bercles. 

Above the tubercula quadrigemina, between^ them and the 
under surface of the fornix and corpus callosum, the fissui^ 
of Bichat is placed, through which the tunica arachnoides 
passes to line the ventricles. By raising the superior vermi- 
form process of the cerebellum, two rounded white cords 
may be seen, proceeding from the cerebellum to the inferior 
or smaller bodies of the corpora quadrigemina, called also 
the testes. These cords are termed the processus e cerebeUo 
ad testes — which are united to each odier by a white medul- 
lary band or layer, forming a commissure to these processes; 
it is called the valve of Vieusens, and may be readfly de- 
monstrated by passing a blow-pipe under the posterior 
commissure of the third ventricle, into the iter a tertio ad 
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qiiartum veotriculum; wbeo, by inflation, the roof of this 
iter, or the valve of Vieusens will be raised. 

These are all the parts of the brain which can be traced 
and examined from its upper surface : to prosecute, there* 
fore, the dissection of the cerebellum and pons varolii^ we 
must commence from the base of the brain^ tracing its 
structure from the spinal marrow. 

The sptnal marrow — as we have already observed, is 
formed of a substance differing in consistence, at different 
periods of life. Its exterior presents a layer of white me- 
dullary matter, which contains cineritious matter in its inte* 
rior — an armngement the reverse to that of the brain. In 
making a transverse section of the spinal marrow, the cine-^ 
ritious matter is divided into a middle, and two lateral 
portions ; the first is transverse, and is thicker and broader 
in the cervical than in the dorsal region, and again enlarges 
in the lumbar region. The two lateral portions are curved, 
their convexities facing towards each other, and their con* 
cavities outwards. Their posterior edges, are prolonged 
nearly to the posterior collateral grooves ; while anteriorly, 
they are shorter and thicker. 

The corpora olivaria — are covered, like the rest of the 
spinal marrow, with white medullary matter ; and in their 
substance they contain a dark cineritious matter, which has 
been termed the corpus dentatum. 

It has been asserted, that a canal runs through the whole 
length of the centre of the spinal marrow, proceeding from 
the calamus scriptorius ; but others have supposed, that 
this is merely produced by artificial means. 

(Jail and Spurzheim, describe a canal in each lateral por- 
tion of the spinal column, commencing in the lumbar region, 
and continuing upwards^ through the whole length of the 
spinal marrow, into the pons varolii, under the tubercula 
quadrigemina ; and passing through the crura cerebri, finally 
enter the thalami nervorum opticorum, in the interior of 
which, they state they may be inflated to a considerable 
size: but the early progress of developement being now 
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SO well understood^ it is proved that these canals do not 
exist. 

By following the pillars of the spinal marrow into the 
substance of the brain, we shall be enabled to explain the 
manner in which these pillars are at least connected with, 
if not producing* the cerebellum, pons varolii, and cerebrum. 
We shall commence with— 

The posterior pillars , or corpora restiformia — which 
proceed upward and outwards from the medulla oblongata 
into the cerebellum. A portion of these fibres also continue 
forward, beyond the cerebellum, to be connected with the 
corpora quadrigemina, termed the processus e cerebello ad 
testes ; while a third portion of the medullary matter of the 
cerebellum, crosses transversely on the under surface of the 
pons varolii, to be connected with the opposite lobe of the 
cerebellum — producing its great commissure. 

Thus it may be said, that the medullary part of the cere- 
bellum is made up of three sets of fibres of medullary matter. 
The one proceeding upwards and outwards, from the spinal 
marrow; the second, forwards, to the corpora quadrigemina; 
and the third, inwards, on the pons varolii: each of these 
being connected with that of the opposite side, by distinct 
commissures. 

The corpora restiformia, where they diverge from each 
other to enter the lobes of the cerebellum, leave a space 
which is called the fourth ventricle ; in which may be ob- 
served a white medullary band, crossing from the one res- 
tiform body to the other, producing the commissure between 
the two. The second commissure, is that portion of medul- 
lary matter connecting the processus cerebello ad testes, 
which is named the valve of Vieusens : while the third, the 
great commissure of the cerebellum, forms the transverse 
fibres of the under surface of the pons varolii 

The whole of the medullary matter of the cerebellum, is 
surrounded by a cortical substance, which presents different 
appearances according to the sections which are made^ 
Thus, if the transverse fibres forming the great commissure 
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be traced in the direotion of their oourse, by a lateral section 
of oDe of the lobes^ the large medullary mass will be re- 
posed ; in the ceotre of which is a rounded grey substance, 
of an inch in length, termed*- 

The carpus rhomboideumy vel serratum — and which has 
been considered by Gall and Spurzheim, as the great gang- 
lion of the cerebellum, for the production of its medullary 
fibres. It was the appearance of this substance, which led 
to the controversy between Dr. Spurzheim, and the late 
Dr. Gordon, of Edinburgh. 

If a vertical section be made of one lobe, a particular 
arrangement of the cortical and medullary matter is pre- 
sented to Tiew ; which has obtained the name of the arbor 
vitiBy from its foliated appearance. 

The cerebellum encloses the fourth ventricle, the roof of 
which is formed by the Take of Vieusens ; the sides, by the 
processus e cerebello ad testes, and by the cerebellum ; and 
the floor, by the corpora restiformia of the medulla ob- 
longata. Into this opening the pia mater enters, and is here 
sometimes said to form a plexus choroides minor. 

We may next trace the organization of the cerebral pro- 
tuberance, named the pons varolii — which is the smallest 
part of the brain ; it is placed between the cerebrum, cere- 
bellum, and medulla oblongata, and is intimately connected 
with each of these parts. 

The under or anterior surface, has already been noticed, 
as being made up of the transverse fibres forming the great 
commissure of the cerebellum. 

If these fibres be scraped off, they will be found to be 
crossed by longitudinal fibres, passing from the corpora 
pyramidalia, and the corpora olivaria ; of the distribution of 
which, various accounts have been given by different ana- 
tomists. Those from the corpora olivaria, according to Gall 
and Spurzheim, pass through the pons varolii, upon the 
upper and inner surface of the crura cerebri, to form, with a 
continuation of the corpora restiformia, the thalami nervorum 
opticorum, and posterior lobes of the cerebrum; while. 
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aooording to Dr« FoTiUe, they go no farther than the corpora 
•quadrigemtna. The other longituciiDal fibres, which enter 
into the structure of the pons Tarolii, are a ocmtkiuation of 
the corpora pyramidalia, and pass forward from it, fonniiig 
4he under part of the crura cerebri, in which they are sepa- 
rated from the fibres of the corpora olivana and corpora 
restiformia, by a portion of grey matter, termed die loeu$ 
niger. This grey malter, according to Grail and Spurzheim, 
is the ganglion of the crura cerebri, .and is considered by 
them as the origin of its medullary enlargement. 

We have already mentioned, that the crura cerebri are 
connected by a commissure, named the pcHis Tarini. 

The further account of the distributioo of the fibres of the 
crura cerebri, according to the views of Dr. FoviUe, will be 
better explained by a plato, to which ample references are 
given, than by any separate description. 
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Ths nerves are divided into those which are oonneeted 
immediatiely with the brain^ and those which arise from the 
spinal marrow. 

Those from the brain^ or the cerebral nerves^ are distri* 
bated to the organs of sensatioD aad volition. They arise 
in pairs, and are named according to the order of their sue* 
cession. 

The fini pair are the olfdetory — which are placed upon 
the under surface of the anterior lobes of the brain^ in 
grooves, which protect them from the pressure of that organ. 
They arise by three distinct filam^tits, which may be traced 
for a considerable distance into the substance of the brain ; 
the outer filament is white, the longest of the three, and is 
directed outwards and backwards into the fisaura Sylvii, 
which in a great measure conceals it This filament can 
be traced into the lateral ventricle, arising from the corpus 
striatum. The inner filament is also white, is shorter than 
the outer one, and may be traced backwards as far as the 
aotmor part of the corpus callosum. The middle filament 
is grey or cineritious, has a pyramidal figure, and where the 
three filaments unite, the olfactory nerve presents a trian^ 
gular forat 

It is closely connected to the under surface of the anterior 
lobes of the brain, by the arachnoid membrane ; as it passes 
forwards, it gradually enlarges to a bulbous extremity, from 
the lower surface of which it distributes its filaments to the 
nose. 



1 
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The olfactory nerve of the one side, converges towards dial 
of the opposite ; and while they rest upon the cribrifonn 
plate of the ethmoid bone, they divide into an extemal^ 
internal^ and middle set of rami. 

The external principally supply the superior turbinated 
bones^ frequently uniting with each other : the internal rar 
mify upon the pituitary membrane, covering the nasal process 
of the ethmoid bone : while the middle rami are distributed 
upon the pituitary membrane, covering the under surface of 
the roof of the superior chamber of the nose. 

The olfactory nerves differ from the other cerebral nerves, 
-—first, in having three distinct filaments by whith they arise, 
from converging as they, pass forward, from being lodged 
m a groove of the brain, from having ' no ^eurilema, from 
passing through the several foramina ; and it is also said by 
Cloquet, that they do not anastomose with other nerves^r- 
but this is to be considered as a matter of doubt 

There is no nerve in the bbdy which offers greater dif- 
ficulties, in physiological reasoning, than the olfactory, 
whether we are following the views of Sir Charles Bell, 
Majendie, Gall and Spurzheim, or Dr. Foville ; for they all, 
more or less, agree in the belief that the cerebrum, which is 
most intimately connected with the corpora pyramidalia, is 
for the function of motion, the cerebellum for sensation, and 
the corpora quadrigemina for organic life. Now this nerve, 
which arises from the cerebrum, has attributed to it, entirely 
the sense of smell; nor can we for a moment hold with 
Majendie, who by experitnent, tried lo prove that it was the 
fijfth pair of nerves, and not the first, which gives the sense 
of smell. But may it not be, that the cineritious filament, 
which this nerve derives from one of the posterior convolu- 
tions of the brain, communicates a distinct influence ? 

The second pair of nerves, are the optic — they arise from 
the tubercula quadrigemina, and are peculiar from having 
a much longer course within, than on the exterior of the 
skull ; and from not furnishing a single branch, from its 
origin to its termination ; it receives two distinct fiilaments 



Dl S O MynVl AKATOMT OF THB NKKV^RS. 225 

from the superior and inferior corpora quadrigemiDa, which 
pasB oQtwardSy beneath the thalamus nervi optici ; the su- 
perior filament being connected with the corpus geniculatum 
externum, the iaferior filament with the corpus geniculatum 
internum. These filaments then unite to form a soft flat 
band, which takes its course outwards, and then winding 
forwards under the eras cerebri in a semi-circular direction, 
forms what is called the tractus opticus. In passing 
under the cms cerebri, it is ooanected with it by its ouler 
ooDvex edge ; but its inner concave edge is free. When 
it arriTes anterior to the cms cerebri, it proceeds farther 
inwards, and escapes from the fissure of the middle lobe of 
the brain, here beooming more rounded, and resting upon 
the tuber cinereum, to which it adheres. Just anterior 
to the pituitary gland, the two optic nerves unite, so as to 
form a commissure : and much difference of opinion has 
arisen, whether or not the optic nerves here decussate ; the 
truth, however, seems to be, that some of the fibres decu^ 
sate, some continue onwards on the same side, while. others 
pass across to the opposite optic nerve, both before and after 
ih%ir union— 4h us forming the anterior, and posterior edges of 
the commissure. The optic nerves, after having produced this 
eommissare by the crossing and interlacement of their fiUf* 
ments, again separate, bemg now cylindrical| and perfectly 
free from any attachment to the brain, and each is directed 
forwards and outwards to the foramen opticum of its own 
side, through which it passes, with the ramulus a. ophthal* 
miens — above and to the outer side of which vessel it 
lies. In the second part of its course, eaeh optic nerve is 
enveloped in a distmct neurilema ; but before the formation 
of the commissure, it is only covered by pia mater, and tunica 
arachnoides upon its under surface. In passing through the 
optic foramina, each optic nerve is surrounded by the four 
straight muscles of the eye, from which it is separated by 
a considerable quantity of fat, by the ciliary nerves and 
vessels, and by the ophthalmic ganglion; when the optic 
nerves arrive at the posterior, internal and inferior, part of the 

Q 
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eye, tbey suddenly ooDtraot, traverse the 8<^rotic and 
choroid membraneSy and termiDate by expanding into Ibe 
retina. From tbe foramen opticum to their termination, nu- 
roerous small partitions divide the medullary matter of the 
nerve into distinct fasciculi, passing from the inner surfaee 
of tbe neurilema. 

The optic nerve does not enter the globe of the eye in 
the direction of its long axis, but to its nasal side ; nor does 
it perforate the sclerotic coat through one foramen, but 
through a cribriform plate. 

(3.) The motores occulorum, or the third pair of nerv69^ 
arise from the crura cerebri, as far backwards as the point 
where the corpora pyramidalia issue from the pons Varolii, 
forming the upper or anterior part of the tractus motorios 
of Sir Charles BelL They also receive grey filaments from 
the substantia perforata, or pons Tarini. 

This nerve issues from the substance of the brain, between 
the posterior cerebral, and the superior ramuli of the cere- 
bellum. Immediately after its origin, it forms a rounded 
cord, acquiring consistence from a neurilema, whidi «h 
velopes it. It takes its course forwards and outwards, to 
the body of the sphenoid bone, where it penetrates the dura 
mater to gain the cavernous sinus, at that point losing its 
eovermgfrom the tunica arachnoides^ While vrithin the 
cavernous sinus, it first lies above and to the inner side of 
the fourth pair, and first division of the fifth pair of nerves ; 
but just at the anterior dinoid process, it is covered by these 
two nerves, which cross it obliquely, and in their turn be- 
come internal to it It is separated from the ramus a.carotidis 
internus, by a process of dura mater ; just before it enters 
the orbit, through the foramen lacerum orbitale superius, it 
divides into a superior and an inferior ramus ; the superior, 
the smaller of the two, passes over the optic nerve, and 
divicIjBir into ramuli to supply the superior rectus muscle, 
and the levatov palpebr8d superioris ; the inferior, or larger 
radius, is beneath and to the outer side of the optic nerve, 
and the rectus^ inferior oculi, where it divides into three 
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miraUy the largeiA of wbich is the inner one, and supplies 
the adductor oculi ; the middle one ramifiea upon the rectus 
inferior muscle ; while the third and outer ramulus takes die 
longest course^ passes under the ball of the eye to supply 
the inferior eblique muscle : just at the origin of this ramulus 
n., a small filament arises^ which gains the outer side of the 
optic nerve, to be connected with the ophthalmic ganglion. 

The peculiarity in the distribution of this nerve, is, that 
although described as a common motor to the eye, it does 
not supply the adductor oculi, or the superior oblique, while 
it does furnish a ramus to the inferior oblique muscle. 

Sir Charles Bell considers the oblique muscles as involun* 
tary ; but if so, here is an instance of an involuntary muscle 
being supplied by a voluntary nerve: the ramus n., however, 
which goes to this muscle, is connected with the ophthalmic 
ganglion, and may therefore, perhaps, be considered as a 
compound nerve. 

(4.) The nervi pathetici, or fourth pair, — ^TTie nervus 
pathetieus of each side, arises from the valve of Vieusens, 
by three or four filaments, which unite and form the smallest 
of the cerebral nerves, passing out just on the outer side of 
the junction of die crura cerebri vrith the pons Varolii. 

Sir Charles Bell traces the medullary substance of this 
nerve to the space between the corpora olivaria and corpora 
restiformia, at the upper part of the tractus respiratorius. As 
soon as it has emanated from the junction of the crura cerebri 
with the pons Varolii, it descends, passing outwards and 
forwards under the crura cerebri, along the inner edge of 
the tentorium; and having arrived at the posterior clinoid 
process of the sphenoid bone, it enters the cavernous sinus, 
penetrating the dura mater, and here losing its arachnoid 
covering. While within the cavernous sinus, it is first placed 
below, and to the outer mde of the motor oculi, but is 
separated from it, by a process of dura mater ; the nerve 
then passes forwards towards the foramen lacerum orbitale 
superius, through the widest part of which, it enters the orbit, 
aikl passes above the motor oculi. 

Q 2 
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The nervas pathetious then iDdlioes upwards and inwards^ 
passes over the superior rectus^ and levator palpebrse su*^ 
perioris muscles, being here acoompauied by the frontal 
ramulus of the ophthalmic branch of the fifth pair of nerves; 
it divides into two or three rami, which are distributed to the 
superior oblique muscle. 

This nerve is peculiar in being distributed to a single 
muscle of the eye ; and Sir Charles Bell is the first physi- 
ologist who has attempted to explain its function. Having 
traced the nerve from the tractus resptfatorius, he considers 
it as the respiratory nerve of the eye ; and instanoes, in 
proof of his theory, the peculiar expression of the eye, con- 
comitant vnth violent and difficult Respiration. 

(5.) The nervus trigeminus^ or fifth pair of nerf>es. — 
This nerve arises by two distinct sets of filaments, the one 
communicating sensation, and the other motion ; and like the 
spinal nerves, the posterior filaments form a ganglion, while 
the anterior ones pass out unconnected with it. 

The origins of this nerve, should be traced backwards 
from the place where it first makes it appearance exterior to 
the pons Varolii, when it will be found, that the anterior 
fibres can be followed through the pons Varolii, to the corpus 
pyramidale of its side; while the posterior fibres forming 
the larger root, take a course downwards and backwards, 
through the pons, to the corpus restiforme — from which it 
derives the property of sensation. These filaments uniting 
as they issue from the substance of the pons Varolii, consist 
of from eighty to a hundred filaments, collected in one 
neurilema. It then passes on to the summit of the petrous 
portion of the temporal bone, and there piercing the dura 
mater, gains the anterior surface of that bone, where the 
posterior filaments expand into the Oasserian or semilunar 
ganghon. While the anterior roots pass beneath the gang- 
lion, without uniting with it, to reach the foramen ovale, by 
which it passes out of the skull, forming a part of the third 
division of the fifth pair of nerves. The circumstance of the 
unganglionic branch passing to supply muscles, as well as its 
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origin from the corpus pyramidale, proves the justness of Sir 
Charles BelPs theory^ regarding the function of this nerve. 

The G^sserian ganglion is of a crescentic form, presenting 
its ^convexity in a direction forwards and downwards^ from 
vHiich three distinct nervous rami are distributed. 

(a.) Ramus nervo9U8 ophthalmicus — is the smallest of 
the three branches ; it proceeds forwards from the upper part 
of the ganglion, under the dura mater, towards the cavernous 
sinus, which it enters, being separated from the third and 
fourA pair of nerves by a distinct process of that membrane ; 
being at first placed inferior to those nerves, but afterwards 
passing above them. While within the cavernous sinus, the 
ramus ophthalmicus receives one or two filaments from the 
sympathetic nerve, and almost immediately after divides into 
three ramull 

(a.) Ramulus nervostis lachrymalis — is the smallest and 
most external and inferior of the three ; it penetrates the 
dura mater above the nervus motor oculi, and passes into 
the orbit through the foramen lacerum orbitale superius, 
taking its course on the outer wall of the eye, between the 
periosteum and abductor oculi, to the lachrymal gland, to 
which it is distributed, supplying at the same time the upper 
eyelid. 

In this course, the ramulus n. lachrymalis sends off two 
ramusculi — 

(a.) The ramusculus n. spherKh-maxitlaris — which is 
reflected from the ramulus n. lachrymalis, close to its origin, 
and passes downwards to unite with a ramusculus of the 
second division of the fifth pair of nerves. 

(/3.) The ramusculus n. malaris — takes its course out- 
wards, through a foramen in the malar bone, to reach the 
cheek, where it unites with filaments of the facial nerve. 

(&.) Ramulus n. frontalis — is the largest of the three 
ramuli of the ophthalmic ramus, takes its course up- 
wards and inwards, above the levator palpebr8d superioris 
rou^cle^ accompanied by the nervus patheticus; and here 
it divides into two ramusculi ; die inner one — 
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(«.) Ramusculus n. 5ii;^a-/roefeam— passes forwards 
and inwards along the superior oblique muscle of the eye, 
as far as its cartilaginous puUy, supplying the muscles and 
skin on the inner canthus, and being lost upon the forehead ; 
it unites in its course, with tfie ramulus n. lachrymalis, and 
the ramulus n. nasalis of the ophthalmic ramus. 

(/3.) The ramusculus n. «upra-orii/a/ti— directly it is se- 
parated from the ramulus n. frontalis, upon the upper surface 
of the levator palpebrse muscle, directs itself forwards and 
upwards to the supra orbitar foramen, through which it 
passes to gain the forehead, and supply the upper eyelid, 
uniting with branches of the portio dura, supplying also the 
oomigator superdlii muscle, and being ultimately lost upon 
the forehead and vertex. 

(c.) Ramulus n. nasalis — enters the orbit by a separate 
foramen of the dura mater, and passes between the two 
heads of the abductor oculi muscle; it then proceeds up- 
wards, forwards, and inwards, passes over the optic nerve, 
and under the levator oculi muscle, where it sends off, or 
rather receives— 

(dt.) A ramusculus from the ophthalmic ganglion — after 
which it divides on the inner wall of the orbit, into two 
ramusculi. 

(i3.) Ramusculus n. nctsaUs tn/emii^— 4s sent off opposite 
to the foramen orbitale internum anterius, through which it 
passes to gain the interior of the skull ; then enters a bony 
groove on the upper surface of the cribriform plate of the 
ethmoid bone, along which it runs to a small fissure upon 
its anterior extremity, and passes through it, to gain the 
interior of the nose, dividing there into filaments, some of 
which are distributed to the pituitary membrane, and others 
to the integuments at the extremity of the nose. 

Sneezing, from the effects of the light of the sun to the 
eye, and the overflow of tears, upon the application of 
pungent bodies to the nose, are attributable to this nerve. 

(y.) Ramusculus infra4rochlearis — ^proceeds forwards 
continuing in the direction of the ramulus nasalis^ under the 



DSBcnzpnvc ahatomt of the nerves* 281 

aoperior obUque muscle of the eye ; at the inner canthus of 
which, and beneath the trochlea, it emerges and divides into 
numerous filaments, uniting with the infra-orbitar ramuli, 
and with filaments of the portio dura ; supplying also the 
caruncula lachrymalis, the lachrymal sac, and the exterior 
of the nose. 

(b.) Ramus n. maxillaris superior — ^forms the second 
division of the fifth pair of nerves; it arises from the 
centre of the convexity of the Gasserian ganglion, from 
which it is directed forwards, slightly outwards, and leaves 
the skull by passing through the foramen rotundum of the 
qphenoid bone, and enters the spheno-maxillary fossa, which 
is bounded, above, by the orbit, below, by the pterygo- 
maxillary canal, in front, by the tuberosity of the superior 
maxillary bone, behind, by the pterygoid foramen, on the 
inner side, by the spheno-palatine foramen, and on the outer, 
by the malar bone. While within this fossa, this ramus 
receives two filaments from Meckel's ganglion, which is 
situated below it, and within the spheno-maxillary fossa ; 
and almost immediately after, it gives off the — 

(a.) Hamulus n. orbiialis — ^which ascends, passes through 
the spheno-maxillary fissure, and gains the orbit, within 
which, under the depressor oculi muscle, it sub-divides into 
two ramusculi — the malar and temporal 

(a.) The ramusculus n. malaris — is directed upwards and 
outwards, and unites with the ramulus n. lachrymalis, then 
passes through a foramen in the malar bone, and is distri- 
buted to the muscles and skin of the cheek, uniting with 
the portio dura ; 

(/3.) The ramusculus n. temporalis — penetrates the orbitar 
process of the malar bone, gains the temporal fossa, where 
it unites with the deep temporal ramusculi of the ramus n. 
maxillaris inferior; it afterwards pierces the temporal apo- 
neurosis, becomes sub-cutaneous, and accompanies the 
ramulus arteriosus temporalis superficialis, unites with fila- 
ments from the portio dura, and is ultimately lost on the 
skin of the temple and head. 
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The next ramulus sent off firom the ramus nervosus max* 
illaris superior, is usually distributed by two or three ramuli 
called — 

(6.) The ramuli n. dentales posteriores — which are pven 
off behind the tuberosity of the superior maxillary booe» 
wind around it, and enter small foramina^ which perforate 
the substance of the bone to reach the roots of the three 
or four last molar teeth ; usually one of these ramuli pass 
externally, without entering* die bone, to supply the gums ; 
and another enters the antrum Hymorianum, and is distri- 
buted upon its membrane. 

(c.) Ramulus n. injra^orbitalis. — ^This ramulus appears 
as a continuation of the main branch, passes through 
the spheno-maxillary fissure, and enters immediately either 
a canal or foramen in the orbitar process of the superior 
maxillary bone, which canal terminates externally in the infra- 
orbitar foramen, where this ramulus divides into numerous 
infra-orbitar ramusculi : they are distributed in an external 
and an internal set, supplying the under eyelid, the carun- 
cula, and lachrymal sac, skin and muscles of the nose, and 
are united vfith filaments of the portio dura. 

While the infra-orbitar ramulus is passing on the floor of 
the orbit, it sends off the — 

(a.) RamusctUus n. dentalis anterior — which descends 
into the antrum, runs to the fore part along its lining mem- 
brane, and ultimately supplies the incisor and canine teeth« 
Within the antrum, this ramusculus supplies the mucous 
membrane, and unites with filaments of the posterior dental 
ramusculus. 

(c.) Ramus n. maxillaris inferior — is the third division 
of the fifth pair of* nerves, and the largest of the three 
branches ; it proceeds from the lower part of the convexity 
of the Gasserian ganglion: but upon more minute inspection, 
it will be found to be composed of two sets of fibres, the 
anterior of which are the softest, flattened, and really ema- 
nate from the Gasserian ganglion ; while there are fibres 
concealed by these, larger^ whiter^ and rounded, — composed 
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of parallel, and not plexiform filamentSy-— which emanate 
from the corpora pyramidalia. 

These two sets of filaments pass together dirough the 
foramen ovale, to gain the zygomatic fossa; in which situ- 
ation, those filaments of the ramus which had been posterior, 
wind around the others, and become anterior. When the 
ramus n. maxiilaris inferior has gained the zygomatic fossa, 
it is placed between the pterygoideus extemus muscle, and 
4be pterygoid process of the sphenoid bone; and here it 
divides into a superior and an inferior ramulus. 

(a.) Ramulus n. superior. — ^This is placed external to the 
other, and gives origin to four sets of muscular ramusculi. 
The first of these supply the posterior surface of the tem- 
poral muscle, and are termed — 

(s.) Ramusculi n. iemporales profUndi.^^These are 
usually two in number, pass upwards upon the periosteum 
of the temporal fossa, and behind the temporal muscle, 
in the substance of which they ramify ; some, however, pass 
through its fibres and fascia, to unite with ramifications of 
the portio dura, as well as with the ramulus n. lachrymalis 
of die first division, and ramulus n. orbitalis of the second 
division of the fifth pair of nerves. 

(/8.) Ramusculi n. masseteres — (not unfrequently given 
off in a single branch) take dieir course outwards, above the 
pterygoideus externus muscle, pass through the sigmoid 
notch of the inferior maxillary bone, and supply the mas- 
seter muscle. . They send also some few filaments to the 
temporo-maxillary articulation. 

(7.) Ramusculi n. buccales — are larger than the pre- 
ceding, and are directed forwards and downwards, first 
between the two pterygoid muscles, and then between the 
pterygoideus internus and the ramus of the lower jaw ; 
it passes in front of the coronoid process, and enters die 
buccinator muscle, which it supplies, as well as the le- 
vator anguli oris muscle, and the skin of the cheek and 

lips. 
These ramusculi frequently unite with those of the portio 
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dura^ and the ramulus d. infrap-orbitalis of the second divisioii 
of the fifth. 

(S.) Ramtisculi n. pterygotdei — are two or three in num- 
ber^ are distributed to the pterygoid muscles, and principally 
to the internal 

(6.) Ramulus n. tn/enor— the remaining branch of the 
third division of the fifth, divides itself into three ramuscuii ; 
the first of these, the — 

(a.) RamusctUus n. lingualis, vel gusiaiarius — immedi- 
ately after its division, descends between the pterygoid 
muscles, and here sends off a filament of communication 
with die inferior dental ramusculus; and then the corda 
tympani unites with it ; which is a branch from the spheno 
maxillary, or MeckeFs ganglion, and not as was formerly 
supposed, either a branch of the second division of the 
fifth, or of the portio dura. The corda tympani, passes with 
the gustatory ramusculus, first between the pterygoideus 
externus, and circumflexus palati muscles, then between the 
pterygoideus intemus, and the ramus of the lower jaw, 
reaching the submaxillary gland, on which it is finally dis- 
tributed. 

The gustatory ramusculus, however, continues on under 
the mucous membrane of the mouth, between the mylo- 
hyoideus, and hyo-glossus muscles — ^being here accompa- 
nied with the submaxillary duct ; it then ascends above the 
sublingual gland, and divides into several filaments, which 
terminate in the papilto conic» at the anterior part of the 
tongue. This ramusculus, during its course sends filaments 
of communication to the hypoglossal nerve, to the internal 
pterygoid muscle, and to the sublingual gland. 

(fi.) Ramusculus n. denialis inferior — ^is radier longer 
than the preceding ; it descends between the pterygoideus 
intemus, and internal lateral ligament of the temporo- 
maxillary articulation, and the ramus of the lower jaw, 
which latter is to its outer side. When it reaches the 
middle of the internal surface of the ramus of the lower 
jaw, and just before it enters the posterior dental canal. 
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it sends off the mylchhyoideal filament , which is always 
protected by a distinct groovy m the bone ; it passes for- 
wards upon the mylo-hyoideus muscle, distributes filameuts 
to it, as well as to the submaxillary gland, and the anterior 
belly of the digastric muscle. The ramusculus nervosus 
dentalis inferior, then enters the posterior maxillary foramen, 
accompanied by an arterial and a venous ramusculus, all 
being protected from the action of the pterygoideus intemus 
muscle, by the internal lateral ligament of the temporo- 
maxillary articulation. The nervous ramusculus continues 
through the mental canal appropriated to it in the lower 
jaw, immediately beneath the roots of the teeth, extending 
from the last to the first molar tooth, distributing filaments 
to them ; it then reaches the anterior mental foramen, and 
divides into two filaments, one of which still continues 
within the bone, as far the symphysis of the lower jaw, sup- 
plying the canine and incisor teeth, and uniting with the 
filament from the opposite side, in the middle line of the 
jaw ; the other, or internal filament, passes out of the mental 
foramen, gains the face, and ramifies on the chin and lips, 
uniting frequently with filaments from the portio dura. 

It may here be remarked, that we have described the ra^ 
musculus supra orbitalis, of the first division of the fifth, the 
ramusculas infra orbitalis of the second division, and the 
ramusculus dentalis inferior of the third division of the fifth, 
each in passing through their appropriate foramina, and 
uniting with the portio dura within a perpendicular line. 

(7.) Ramusculus n. auritmlaris, vel temporalis super^ 
fictalis — ^frequently arises by several filaments, which sur^ 
round the ramusculus arteriosus meningeus medius, and then 
uniting form one cord, which passes between the condyle of 
the lower jaw and meatus auditorius extemus, being here 
deeply seated in the substance of the parotid gland; it 
sends off a filament to the temporo-maxillary articulation, 
and then divides into several other filaments, which commu- 
nicate with the portio dura; some of them supply the auricle 
of the ear, and others lose themselves upon the temple and 
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forehead, unitiog' frequently with the temporal filaments of 
the facial^ and the occipital Qlament of the second pair of 
<}ervical nerves. 

(6.) The sixth pair, or ahducentes — arise from the cor* 
pora pyramidalia, or anterior pillars of the spinal marrow, 
just inferior to the groove, placed between the medulla 
oblongata and the pons Varolii ; from this point each nerve 
passes forwards and upwards, on either side of the ramulus 
-arteriosus basilaris, to gain the cavernous sinus, which they 
enter by passing through the dura mater immediately be- 
neath the posterior clinoid processes ; when within die 
<»ivernous sinus, each abductor nerve is placed external to 
die internal carotid ramus, where they receive two or three 
filaments from the superior cervical ganglion of the sympa- 
thetic nerve. The sixth pair of nerves still pass forwards 
^enclosed within a sheath of dura mater, which separates 
them from die blood contained within the sinus,) to the 
foramina lacera orbitalia superiora, through which they pass 
on either side into th^ orbit, between the two origins of the 
abductor muscle, accompanied by the third, and ramulus 
n. nasalis of the ophthalmic branch of the fifth pair, being 
ultimately distributed to the abductor muscle by three or 
four distinct filaments. 

(7.) The seventh pair — portio dura, or facial nerve — 
arises from the space between the corpus olivare and corpus 
restiforme, on either side of the medulla oblongata, close to 
the lower margin of the pons Varolii. According to Sir 
Charles Bell, it arises immediately below the origin of the 
fourth pair ; it is above the portio mollis, and to the outer 
side of the sixth pair, from which it is separated by the corpus 
olivare. Immediately after its origin, it forms a flat, soft, 
white cord, which is not immediately enclosed in a neuri- 
lema ; it continues its course upwards and outwards, ac- 
companied by the portio mollis, which in part receives it in 
a groove, and they together enter the meatus auditorius 
intemus. Having reached the base of this opening, the 
.portio dura separates from the portio mollis, and enters the 
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oaoal of Fallopius, which takes a course upwards, outwards, 
downwards, and backwards, aad terminates ultimately in the 
stylo-mastoid foramen, through which the portio dura runs, 
and issues from it, to be spread upon the face. Almost 
immediately after the portio dura has entered the canal of 
Fallopius, it receives upon its inferior surface, the videan or 
nertms mnofntna/ii^— which is a filament from MeckeFs 
ganglion, and forms the corda tympani, which will be more 
particularly described, when speaking of die sympathetic 
nerye. 

While the portio dura is taking its course through the 
canal of Fallopius, it sends off two rami — 

(a.) Rami musculare9'-one of which is distributed to the 
tensor tympani, and the other to the stapedius muscle, llie 
next branch in the course of die dissection to be described, 
would be the chorda tympani; but for the doubt which exists, 
whether it is to be considered as arising from the portio. dura, 
after that nerre has received filaments from the nervus inno- 
minatus ; or as the nervus innominatus itself, without having 
dnited with the portio dura. I shall prefer describing it as a 
branch of the sympathetic; for although I believe in the 
union of the two, it may still be considered as a branch of 
the sympadietic, communicating a compound, as well as a 
reciprocal influence to the portio dura. 

After the portio dura has given off these two muscular 
branches, it continues its course through the canal of Fallo- 
pius, and passes out of the foramen stylo«>ma6toideum, deeply 
seated within the substance of the parotid gland ; in which 
situation, it sends off three ramL 

(b.) Ramus auricularis posterior — takes its course 
upwards and backwards, upon the anterior surface of tiie 
mastoid process, and there divides into an anterior and a 
posterior ramulus ; the anterior passes upwards, in front of 
the meatus auditorius externus ; while the posterior passes 
behind, botii to be distributed to the skin, and muscles of 
the external ear, uniting with filaments of the cervical plexus, 
(c.) Ramus n. s/yfo-Ayou^en^-— expends itself upon the 
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8tylo-byoideu8, and die digastriouB mnselesy being aUo 
ooDnected with filaments of the sympathetie^ from the so* 
peiioT cervical ganglion, as well with some from the cerrical 
plexus. 

(d.) Ramus n. digastricus — stakes its course outwards and 
backwards, to be distributed to the posterior belly of the 
digastric muscle ; but also, a considerable branch, passes 
through it, and divides into two ramuli, one— - 

(a.) Ramulus n. superior — ^rises upwards and inwards, 
passes behind the internal jug^ar vein, and unites with the 
glosso-pharyngeal nerve, just as it escapes from the for- 
amen lacerum basis cranii. 

(6.) Ratnulus n. tn/J^nfor*— descends, and passmg slightly 
forw:ards, unites with the superior laryngeal branch of the 
par vagum. 

After 'the portio dura has given off these rami, and still 
while .embedded within the parotid gland, it divides into 
numerous branches, which are frequently uniting with each 
other, so as to form a complete plexus, which has been 
termed the pes anserinus ; and from which there are sent off 
other branches, proceeding in three distinct sets, in different 
directions. The first branch, ascends to cross the zygoma, 
and join the temple ; from which course, it is called the-^ 

(b.) Ramus n. temparo-facialis — ^it passes upwards withm 
the substance of the parotid gland, towards the neck of the 
lower jaw, where it divides into seven or eight ramuli, which 
are named according to their destination. 

(a.) Ramuli n. iemparales — are two or three in number, 
which pass upward, crossing the zygoma to gain the temfde, 
where they divide into several ramusculi, to supply the 
temple, the vortex of the head, the front part of the ear, 
and the muscles and skin of these regions ; uniting vndi* 
filaments of all the three divisions of the fifth pair of nerves, 
and with those of the cervical plexus. 

(6.) Ramuli n. ma^ares— -are also two or diree in number; 
they take their course upwards to the malar bone, where they 
divide into numerous filaments, to be distributed to the 



DB80BIFIIV£ ANATOMT OP lUS NBRVB6. 230 

nrasdes connected with that bone^ as the orbicularit palpe^ 
bnurum, and the zygomatici ; and unite with the branches of 
the firet and second divisions of the fifth pair. 

(c.) RamuU n. 6tMwaie«-— are usually first distributed as 
three or four ramuli, which take their course transversely, 
crossing the masseter muscle, and there sub-dividing into 
three distinct sets of ramusculi : the superior, to supply the 
sides of the nose, and muscles of the upper lip ; the middle, 
take their course principally with the parotid duct, and ulti- 
mately are distributed to the buccinator, and the other mus* 
cles of the commissures of the lips ; while the itrferiar, are 
distributed to the lower lip, uniting with the dental filaments 
of the third division of the fifth. 

(f.) Ramus n. cervico-facialis^s a branch of consider- 
able size, and passes obliquely downwards, bdiind the 
ascending ramus of the lower jaw, where it divides into two 
sets of ramulL 

(a.) Ramuli n. supr€MnaxiUares — as the name implies, 
are distributed to the face ; but they divide into a superior 
and an inferior set: the superior, leave the parotid gland, 
by which they are at first concealed, cross the masseter 
muscle, and dividing into four or five ramusculi, ramify on 
the platysma myoides depressors of the lower lip, and the 
skin ; while the inferior, turn over the angle of the lower 
jaw, and supplying the insertion of the pterygoideus intemus, 
are distributed as the preceding ramusculi, uniting wtth 
filaments of the second and third divisions of the fifdi pair. 

(ft.) Ramuli n. if^Or^maxiUarts — are two or three 
in number, and descend forwards to the anterior and su- 
perior part of the neck, dividing into several ramusculi, to 
supply the platysma myoides and integuments, frequently 
uniting with filaments from the cervical plexus, and with 
those of the preceding ramuli. 

On taking a view of the distribution of the portio 
dura, it will be found to supply all the muscles of the face, 
and to be frequently uniting with the filaments from each 
division <rf the fifth pair of nerves, which are also dis-^ 
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triboted to the same parts as the portio dura. Sir Cbariea 
Bell, stniek with this fact^ directed his miDd to the physiology 
of this arraDgement, and has come to the followingp conolu-^ 
sion :— *Tbat the fifth pair, arisiog by two distinct sets of 
filaments or roots, are capable, like all the spinal nenres, of 
communicating both sensation and motion to die parts which 
they supply ; but that the motion which is communicated by 
the fifth pair, is the motion subservient to the will, while tiiey 
are under another motatory infiuence, essentially connected 
with respiration ; and which influence is communicated to 
them through the portio dura, arising from the tractus respi- 
ratorius. 

(8.) Eighth pair, portio mollis, or auditory nerve — arises 
from the upper surface of the corpus restiforme, from a small 
grey band which connects it with the floor of the fourth 
ventricle. The roots which give orig^ to this nerve, are 
united by small striee with the origin of the nerve of the 
opposite side, forming a kind* of commissure. From this 
point of origin, the nerve makes its appearance with the 
portio dura in an angle produced by ihe junction of the 
medulla oblongata, poos Varolii, and cms cerebelli. The 
portio dura is anterior, and in tracing it to its origin, will be 
found to pass deeper than the origin of the portio mollis ; 
and is separated from it by the thickness of the corpus res- 
tiforme. 

The two nerves proceed together, invested in a neurilema, 
into the foramen auditorius internus — the pojtie mollis being 
softer than the other cerebral nerves. In proportion as it 
retires from the brain, the filaments become delicate, and so 
interwoven with each other, as to form a complicated plexus. 
At the under surface of the portio mollis, there is a round, 
white, and distinct filament, which passes to the cochlea. 
This filament is more compact than the others ; but it is with 
diflSiculty that the fine lines, which mark its divisions into 
minuter filaments, are discoverable. 

The portio mollis distributes itself to the labyrinth of the 
ear, by two rami : first, the above-mentioned to the cochlea—^ 
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(a%) Ramms %. coMearis. — ^Tbis enters the base o£ the 
eoehleaf, 4m>ugb a cribriform plate^ at the inferior part of die 
bottom of the internal meatus, sometimes by a single large 
foramen in the cratre of the roodiolas, at others by three or 
more foramina, through which the ramus cochlearis distributes 
corresponding filaments, which ultimately ramify within the 
scaltt on the upper and under surface of the gyrus, first, on 
its bony, and lastly on its membranous portion. 

(b.) The ramus n, vestibuli — separates from the portio 
mollis within, ttie auditory foramen, and distributes itself to 
the vestibule in three, ramuli — a greater, a middle, and a. 
lesser ramulns. 

(/I.) Hamulus n. mo^nu^'-enters the vestibule from the 
upper part of the meatus internus, into the anterior part. of 
the cavity of the vestibule, and ramifies in two directions— -*ond 
through a pyramidal cribriform plate of bone, which projects 
into the. cavity of the vestibule, being distributed to the 
structures within the vestibule ; the other passes to the outer 
aide of the inne^ wall of the vestibule, and is distributed to 
the approximated ampullaa of the superior vertical, suod 
horizontal semi-<$ircular canals, in which it is lost 

(6.) Jtamulus-n. medtus^s smaller than the preceding; it 
enters a separate cribriform plate below the former, in the 
inner wall of the vestibule, nearly opposite to the foramen 
ovale ; it distributes itself to the cavity of the vestibule. . 

(e.) Ramulus n. minimus — enters a foramen in the pos- 
terior part of the internal meatus, which. terminates in a. 
cribriform plate, through which its minute filaments are. 
distributed, partly to the . ampullae of the posterior vertical 
semi-circular canal, and partly to structures within the 
vestibule situated at the termination of the scala vestibuli. 

(9.) Glossopharyngeal — ^arises from the tractus respira- 
torius of Sir Charles Bell, by three or four fine filaments, 
immediately beneath the facial, and above the pneumo-, 
gastric nerve ; from the latter of which it is separated by a 
small portion of the pia mater of the fourth ventricle. These^ 

filaments unite and. form a nervous cord, which is directed 

. ■• 

R 
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outwards^ towards, the anterior part of the foramen lacennn 
basis craaii, through which- it passes ia front of the pneniBO* 
gastric nervo^-sepaiated from it by a distinct foramen, 
formed of the dura mater. As soon as it has passed ont of 
the skull, it is placed io the inner tide, as well as anterior 
to the pneumo-gastric nerve, and internal jugular yein ; and 
sends off— - 

(a.) Ramus n. ano^omo/ictf^— which penetrates the tym- 
panum by a canal placed by the side of the 8tylo4naBtoid 
foramen, passes to the promontory, and unites with filaments 
of the videan nerve, and sympathetic filaments from the 
carotid canal. - It next sends— 

(b.) Rami n. communicaM/e^— to the par vagum and &cial 
nerves, and receives filaments from the sympathetic. 

The glosso-pharyngeal nerve then crosses between the 
external and internal carotid arteries, where it sends off two 
slender rami to be connected with the pharyngeal branch of 
the par vagum, and assists in forming the pharyngeal plexus 
— uniting in the course of the internal carotid artery, with 
filaments from the cardiac branches of the sympathetic 
nerve. 

It next sends off filaments to the stylo-pharyngeus muscle, 
and dien immediately two considerable rami, which are se- 
parated opposite to the styloid process of the temporal bone, 
they take their course inwards, and backwards, to the supe- 
rior and middle constrictors of the pharynx, on which they 
are distributed -^ supplying also the tonsil, and mucous 
membrane of the pharynx. These branches, as well as those 
which go to the glosso-pharyngeus muscle, assist m forming 
the pharyngeal plexus, and may all be termed -the rami 
pharyngei. 

The glosso-pharyngeal nerve continues its course along 
the st^o-pharyngeus muscle, until it reaches thephai3^x; 
and then passing between die stylo-glossus, and hyo-glossus 
muscles reaches the tongue, and divides into three ter- 
minating mmi. 
(d.) Ramus n. lingualis superior — ^passes into the mus- 
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wkm lingiuJisy and ooMtiictor iBtbmi fauotoum, the mucous 
■Mihrm» and iis follicles, and sends off— 

(«.) H amu l us n. tansittariB — which expends itself in the 
tonsiU hmaiabmg it with distinct filaments. 

(b.) Ramus n. linguaUs inferior — passes into the hyo- 
gloasu muscle, and to the mucous membrane reflected from 
Ibei under surface of the base of the tongue to the epiglottis 
<!--«upplying its mucous follicles. 

(p.) Jiamms n. UnguaUs medium — passes into the tongue 
bea oa th the iq^o-gk>ssus musde, then is direeted to the 
iqpper surfiioe of the orgw-Hrapplying the mucous follicles 
and papillsd capitated at the base of the tongue. 

The glossO'*|iharyngeal nerve, is placed in the tongue, 
above the lingual nerve, but below Uie ramusculus gusta- 
torins of the third division of the fifth pair. 

(10.) Tenih pair-'^-for v€^m, or pneumO'ffastric nerves. 
^^These nerves arise iaunediately beneath the glosso-pha- 
ryngeml, and above the accessory; which are all indeed 
having ongin from the same tract of spinal marrow, and from 
which mroamstaace they mig^t be considered as one nerve, 
bat that they are so differently distributed as to require a 
separate description. The pneumo-gastric nerve, arises im- 
naadintfly behind the corpus olivare, between it and the 
eorpus fesliforme, by eigftt or ten filaments, from five to six 
lines in length, and which are placed close to each other, 
beeomtiy immediately envdeped in a neurilema ; they pre- 
sent ^great firmness, and unite to form a broad flattened 
eord, whidb is direoted forwards and outwards, towards the 
foramen iacerum basis craoit, through which it escapes from 
the interior of the skull,' biding in its passage separated 
from the jugular vein by a process of bone, and from the 
gloseoi^^Aarynysal nerve by a distinct process of dura 
mater. 

The precise pontion of the nerves which pass out of the 
foramen Iacerum basis cranii, widi respect to the internal 
jugular vein is, that they are anterior and internal to the 
vain. Within the foramen Iacerum, the pneumo-gastric 

r2 
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nerve becomes rounded^ and the filaments forming the cord 
frequently unite, producing a kind of plexus^ or sometimes 
e?en the appearance of a ganglionic enlargement, haying a 
greyish tint ; and it is here intimately connected with the 
spinal accessory, glosso-pharyngeal, hypo-glossal, and some 
filaments from the superior cervical ganglion of the sympa- 
thetic nerve. The pneumo-gastric nerve is, as it issaes 
from the skull, placed in front of the hypo-glossal, bat as it 
descends towards the neck, it soon becomes posterior to it ; 
and they are entirely separated from each other, when they 
have descended as low as the transverse process of the 
atlas. 

The par vagum then continnes its course down the fore and 
lateral part of the neck, lying on the rectus capitus anticiis 
major, and on the longus colli musdes, taking the same 
direction as the sympathetic nerve, but is separated from it 
by being enclosed in the carotid sheath, in which it is placed 
on the outer side of the carotid artery, between it and the 
internal jugular vein. The nerve next leaves the cervical 
region, and penetrates the chest by passing through its 
upper opening, behind the subclavian veins, on the rig-fat 
side in front of the subclavian artery, and on the left side 
before the arch of the aorta. When it has gained the thorax, 
it passes backwards, behind the In'ondii; but soon leaves 
them, and passes forwards again towards the cesophagus, 
along which it passes, through the diaphragm, to supply the 
stomach, where it terminates. While the pneumo-gastric 
nerves are running along the oesophagus, that on the rig-fat 
side is placed much posterior to the left. 

The rami which are sent off by the par vagum in this 
course, are — 

(a.) Rami n. communicantes. — These have been already 
described as being sent off within the foramen lacerum baaia 
cranii, and connecting the pneumo-gastric with the spinal 
accessory, the glosso-pnaryngeal, the lingual, and with the 
sympathetic nerves. 

Almost immediately after the par vagum has passed 
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tbrougli the foramen lacerom basis cranii^ and has given off 
its commonicating branches, it sends off— 

(b.) Ramus n, pharyngeus — which directly it is separated 
from the par vagum^ takes its course downwards and for- 
wards, and is connected by a small branch with the spinal 
accessory nerve; it then continues its course forwards, cross- 
ing behind the internal carotid artery, to which it sends 
ramusculi — uniting with filaments of the glosso-pharyngeal 
nerve; it still continues forwards, and reaching the pha- 
rynx, it divides into several filaments to supply the con- 
strictors; and uniting with branches from the glosso- 
pharyngeal, the superior laryngeal ramus of the par vagum, 
and the superior cervical ganglion of the sympathetic nerve, 
they together constitute what is termed the pharyngeal 
plexus, from which emanate numerous filaments to supply 
the three constrictors of the pharynx. 
' (c.) Ramus n. laryngeus superior — is the next branch se- 
parated from the pneumo-gastric nerve ; it takes its course 
downwards and inwards, and like the last-described branch, 
passes behind the internal carotid artery, and to the outer 
side of the superior cervical ganglion of the sympathetic, 
with which it is connected by two or three filaments, as well 
as with the hypo-glossal nerve ; immediately after this junc- 
' tim with the sympadietic, it divides into two ramulL 
. / (ai)Jtamulus n. laryngeus extemus — which is the less im- 
"poitSint of the two, descends towards the sides of the larynx, 
.^D'd.distrifaqtes itself entirely to the muscles connected with 
' {he; larynx, as the stemo-hyoideus, sterno-thyroideus, thyro- 
hSybideus, crico-thyroideus, and the middle constrictor of the 
|*|pbarynx. 

'(kC)JtamMlus n. laryngeus in/emt^— directs itself inwards, 
•fl«iil'*tpVg4ib\'tfie 1^ behind the thyro-hyoideus 

'oiusMe^'pc^t^a'^'s.the thyfo-h^Oideal ligament, and divides 
itseff iibio>vi^o.Ws:of rarhuscult^' •' * ' 
. (a.) Jiapkusc3lti'v:.'^uperiQriJ^'d^^ 

anterior ]^/fi^$^^of the.' ^i^lcfttls, the epiglottidean gland, 
and to file itAictes nidmbr&lie oAhe pharynx. 
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(fi.) Rawniisculi n. tn/Smore^-^-aie larger than Ae sopenor, 
and are distributed to diemaoous membranes of the larynx 
and pharynx, and to the arytenoid glanda and muaoles; 
one brandi in parttcular^ defoendiBg to sapply the crico^ 
thyroideus muscle. 

Cloque* describes^ that these filaments never supply (he 
muscles which open the larynx, but ihiey may always be 
trietced to those muscles, and uniting with the filaments of 
the recurrent laryngeal nerve^ 

The pneumo-gastrie nerve, after it has sent off this brandi, 
continues its course down the neck within the carotid dienft, 
being connected with the cervical branch of the hypo-^ossal 
nerve, with the first pair of cervical nerves, and widi the 
superior cervical ganglion of the sympathetic, which toge* 
ther distribute small, delicate, soft filaments, to the intwnal 
carotid artery. 

The par vagum reaching the lower part of the neck, sends 
off their cardiac brandies, which are differently distributed 
on the two sides^ 

(p.) Rami n. cardiaci. — These branches on the right side 
are given off from the pneumorgastric nerve, about an indb 
above the sterno-clavicular artienlation ; they descend ob- 
liquely outwards, in front of the aiteria innominate, and are 
lost by uniting with the cardiac plexus firom the infericff 
cervical ganglion of the sympathetic nerve. 

The cardiac ramus on the left side, is generally but one 
branch, which runs along the corresponcfing carotid artery, 
and gaining the arch of die aorta, spreads upon it, and 
supplies the upper and posterior part of the heart. 

(e.) Ramus n. laryngeus inferior, vel recurrens — is se^* 
rated from the pneumo-gastrio nerve, after it has passed into 
the thorax, and they differ a little with respect to each other 
on the right and left side. The left branch is given off a 
little lower down than* the right, and in curving, to ascend^ 
passes behind the arch of the aorta, while the right recurrent 
branch passes behind the right subclavian artery ;' thus they 
gain the neck, along which diey ascend behind' the'eommon 
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Oftfoftid arteries and the inferior thyroideal ramnli a., by the 
aidee of the trachea to the larynx, in whioh they termbate. 
In this course, the ramus n. laryngeus inferior gives off the 
following ramuli. 

(a.) BamuH n. cardiaci^'-are two or three twigs, which 
unite #ith the rami cardiaci from the pneumo-gmstric nerre, 
and those from the inferior cenrical ganglion of the sympa- 
thetic, which together form a plexus, and are distributed to 
the hearl 

(6.) RatmUi n. ^mjitioiiares— are sent off higher up than 
th^ lastpdescribed, descend in front of the trachea, and taking 
the course of the corresponding pulmonary arteries, are lost 
in the lungs. The recurrent nerves, still proceeding up- 
wards towards the larynx, supply in their course the oeso- 
(rfiagos, the mucous membranes of the trachea, and the 
thyroid glaad; and when they arrive at the larynx, they divide 
into several filaments to supply the inferior constrictor of the 
pharynx, and its mucous membrane ; and others, which are 
distributed to the crico-arytenoidei postici, crico-rarytenoidei 
laterales, and the thyrp-arytenoidei muscles, as well as the 
mucous membrane of the larynx: these filaments form junc- 
tions with the superior laryngeal branches of the par vagum. 
The pneumo-gastric nerves having given off the recurrent 
laryngeal rami, continue their course within the chest, and 
opposite the division of the trachea into the bronchi, send off 
three or four rami, termed the — 
(f.) Rami n. fmltnonares — ^which unite with filaments from 
the ramus laryngeus mferior, and the inferior cervical, and 
superior thoracic ganglia of the sympathetic-T-all of which 
concur m forming Uie pulmonary plexus; and from it are sent 
off numerous ramificatipns, which form a kind of net-work be- 
hind the roots of each lung, and distribute delicate filaments 
to the mucous membrane and follicles of the bronchi. 

Below the pulmonary plexus, the filaments of the pneumo-- 
gastric nerve re-unite and form again distinct cords, \diich 
descend along the oesophagus. The one on the right side 
is formed of three or four filaments, which are sent off from 
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tbe tower pait of the pulmonary plexus^ and before they 
ultimately unite/form on the right side, and posterior isarface 
of the cesophagns, an intricate plexus, and then produce u 
single cord. On the left side^ the oesophageal rami issue 
from the left pulmonary plexus, and proceed upon the 
anterior surface 'and left side of the oesophagus, at first 
being composed of two or three branches, which, as on the 
fight side, ultimately unite ; both are distributed to tbe iBso- 
phagus, and also send filaments to the aorta. They then 
issue from the thorax, and enter the abdomen by the same 
opening as the oesophagus, along which they continue to 
pass, the right still remaining posterior, and the left anterior 
to that organ ; and when they reach the stomach, they both 
divide into numerous rami. 

(h.) Sami n. veniriculare^ — which from the right nerve, 
pass to supply the posterior surface of the stomach, and 
penetrate its parietes, taking the course of the great curva- 
ture of the stomach, and terminate by being connected with 
the solar plexus of nerves, and assisting in forming the 
hepatic, splenic, and cseliac ganglia. 

From the left, the ventricular rami take a longitudinal 
course along the less curvature of the stomach, extending as 
far as the pylorus, and supply by many branches, the ante- 
rior surface of the organ. 

(11.) Eleventh pair — hypoglossal, or lingual nerves-^ 
arise from the medulla oblongata, from the groove which 
separates the corpora pyramidalia, from the corpora olivaria, 
by several filaments which pass through the dura mater, and 
then unite to form a cord, which passes out of the cranium 
through the foramen condyloideum anticum. Immediately 
this nerve has passed through the anterior condyloid foramen, 
it becomes connected with the pneumo^astric nerve, and 
then taking its course downwards, and forwards* passes over 
the external and internal carotid arteries, pneu mo-gastric, 
and sympathetic nerves, and under the digastric and stylo- 
hyoides muscles, and the internal jugular vein; it unites 
with the arch formed by the Junction of the suboccipital and 
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first pair of cervical iierrei. It then passes forwards towanb 
tlie angle of the jaw, takes its course aloDg the under edge 
of the tendon of the digastricus muscle, and then rises 
upwards towards the tongue. Just where the lingual nerve 
forms its eurve around the digastric muscle, it frequently 
receives a filament from the pneumo-gastric nerve, and im- 
mediately sends off the — 

(a.) Ra$nus n. cervicalis cfesc^miens.— This branch de- 
scends along the inner side of the internal jugular vein, taking 
its coarse downwards, in the direction of the pneumo-gastric 
nerve, to about the middle of the neck, sending off two 

ramuli — 
(a.) Ramuli n. musculares — which supply the omo- 

hyoideus and sterno-thyroideus muscles, and then is reflected 

backwards and upwards to unite behind the sterno-cleido 

mastoideus, with a descending branch from the second and 

third pair of the cervical nerves^ forming an arch,, from the 



-h^^i^eus'i %bd«olihi^8^ out}^ to the- posterior* ^dg^ 
of the .slajbc^Ieidi} infts'i^oidBiuls,- wU^re they 'anastomose^. With 
filam^^ni'lr c^ ^je third, iiild. fduriK -cer^ 

' (6/) KamUltiS n. Mngt^ali^^is really^ the. continilatioi^ of 
the*iiefvous trunk, and .t^k^. its boiir^e forwards' and*, up- 
wards, passing betweeir th^ venous rami- of the .internal 
jugular, and the external carotid ramulus ; accompanyiAg* its 
corresponding artery between the mylo-hyofdeus and hyo- 
glossus muscles, until it reaches the outer or posterior edge 
of the hyo-glossus ; and then the arterial branch leaves the 
nerve by passing upon its upper or mucous surface ; while 
between the mylo-hyoideus, and hyo-glossus muscles, the 
ramulus lingualis gives off— 

(a.) Ramtisculi n. musculares — to supply the thyro-hyoi- 
deus, constrictor pharyngeus superior, stylo-pharyngeus, 
genio-hyoidens, mylo-hyoideus, and genio-glossus muscles : 
it is also connected with the superior cervical ganglion of 
the sympathetic, and with the mylo-hyoideal filaments of 
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ihe ramuseuhis dentaKs it inferior. Up6n die inferior^ or 
oataneous •nr&ce of the hyo^loesus iirae6le» seTeral junc- 
tions take place, between the gastatofy biandi of the third 
division of the fifth pair, and this lingvat ramnloa ; which, 
upon arriving at the anterior edge of die liyo-^floasusy' agam 
meets its corresponding arterial ramulas, and they togedier 
pass between the genio-glossus, and lihgualis muscles, and 
then passing forwards and inwards, the ramulns n; lingualis 
is lost by being distributed to the muscles of the tong^. 



LECTURET XXXIV. 



DE80RIPT1VB ANATOMT OF THE SPINAL NBRVES. 



Tub spbal nervee consist of thirty-two pair, on either side 
mrisiii^ from the sides of the medulla spimdis^ and are named 
numerically, commencing from above, as first pair, second, 
third, and so on. There are two pair, however, which differ 
from the remainder of the spinal nerves ; namely, the ac- 
cessory—peculiar in arising* from the spinal marrow low in 
the cervical region, passing into the cranium and then out 
again through the foramen kcerum basis cranii ; and the 
sub-occipital-^which takes origin from the spinal marrow, 
between the foramen magnum and the atlas. These two 
nerves, therefore, are usually 'described separately, and are 
not classed with the other spmal nerves; although the 
accessory only, does not correspond with the rest of the 
spinal nerves, in arising from the anterior and posterior 
pillars of the medulla spinalis by distinct roots. 

(1.) Nervus accessorius Willmi — arises from the poste- 
rior part of the lateral surface of the spinal marrow, from the 
tractus respiratorius of Sir Charles Bell, by several filaments, 
which are placed between the posterior roots of the cervical 
nerves, and the ligamenta denticulata. It usually arises op- 
posite to the fourth cervical nerve, but sometimes as low 
down as the sixth, or even the seventh. As the accessory 
nerre ascends, it increases in size, from the additional fila- 
ments which it receives, and enters the skull through the 
foramen magnum, posterior to the vertebral artery; in this 
passage not uniting with the sub-occipital nerve. Having 
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entered the foramen magnum^ it is directed outwards, and a 
little forwards^ to gain the foramen lacerom basis cranii, 
beneath the pneumo-gastric nerve^ but enclosed in the same 
sheath, and firmly connected with it. On leading the skull, 
in its passage Uirough the lacerated foramen it becomes 
connected with the hypo-glossus nerve, then leaves it, passes 
outwards behind the internal jugular vein to gain the stemo- 
cleido mastoideus muscle, which it penetrates, and ter- 
mmates by distributing branches to the trapezius muscle. 
In this course, it sends off the following rami. 

(a.) Ramus n. commtftitcan^.— This branch is sent off 
from the accessory, while enclosed within the same sheath 
with the pneumo-gastric nerve, to which it passes, hence 
i% is named the accessory nerve to the par vagum, which is 
enlarged in consequence of this addition. 

(b.) Ramtts n. pharyngeus accessorius — ^is a small branch 
generally divided into one or two filaments, which become 
immediately connected with the ramus pharyngeus of the 
par vagum, as well as some filaments of the superior cervical 
ganglion of the sympathetic, these together forming the 
pharyngeal plexus. This branch then continues beneath the 
ramus laryngeus superior, and divides into several filaments, 
producmg a plexiform appearance by its frequent connection 
with the pneumo-gastric nerve. 

(2.) Nervi sufh^ccipitales — arise from the spinal marrow 
immediately below the medulla oblongata, between the 
occiput and the atlas; like all the other spinal nerves 
each nerve arises by anterior and posterior filaments, the 
latter fojmiug a ganglion ; the two roots of the nerve con- 
verge, pass outwards and backwards to perforate the^bfoi^ 
canal, by which the vertebral artery enters the skull ; and 
then the two roots unite to form one nerve, from which there 
emanate two rami. 

(a.) Ramus n. anterior — is 8mall,directs itself from behind 
forwards, over the transverse processes of the atlas, in firont 
of which it descends to be united with the first pair of 
cervical nerves, producing an arch which embraces the 
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traosYerse process of the atlas. The ramus anterior, b its 
eoQTse sends off — 

(a.) Ramuli n. mu^cuZar^s— which divide tbemseWes into 
several small ramusculi, to supply the rectus capitis lateralis, 
rectus capitis anterior minor muscles, and also send off com- 
municating ramusculi to the superior cervical ganglion of the 
sympathetic, pneumo-gastnc, and hypo-glossal nerves. 

(b.) Ramus n. posterior — ^is larger, but shorter than the 
ramus anterior ; it takes its course upwards, and backwards, 
towards a space between the obliqui, and rectus capitis 
posticus major muscles, having gained which it divides into 
three ramulL 

(a.) Ramulus n. occipitalis superior et iniemus. — ^This 
ramulus is directed upwards and inwards, between the com- 
plexus and the rectus capitis posticus major, and minor 
muscles, to each of which it distributes filaments. 

(6.) Ramulus n. occipitalis superior, et externus — passes 
outwards, and is lost upon the obliquus capitis superior 
muscle. 

(c.) Ramulus n. occipitalis ifrferior, vel cemealts— de- 
scends towards the obliquus inferior muscljB, to which it 
distributes branches; and then dividing into filaments, it 
unites with the posterior branch of the first cervical nerve, 
and sends a few filaments to the complexus muscle. The 
sub-occipital nerve, is described by some anatomists as the 
first pair of cervical ; but as it does not reach the spinal 
foramen of the cervical vertebrae, it appears more adviseable 
to describe it separate from the cervical nerves. 

Nervi Cervicales. 

The cervical nerves consist of seven pcurs, of which the 
following general description may be first g^ven. They are 
all sent off from the spinal marrow, arising by two distinct 
roots; they pass out of the vertebral foramma, -bounded 
posteriorly,, by the scalenus medius muscle.; and ante- 
riorly, the three upper are bounded by the rectus capitis an- 
ticus major, and the four lower, by the longus colli muscle. 
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The Uuree raperior pairs are all alike id beiog oonnectod 

with each other, with the spperior and middle cenrioal 

* ganglia of the sympaAetao/ with the pneomo-^^aatric, and 

bypo-gloanl nenrea, as well as in supplying the eiteiior at 

the baok of the head, and the neck. 

The three lower pairs all unite with eaoh other, and with 
the first dorsal pair, io form the axillary plexus ; while the 
fourth or middle cervical pair, assist both the upper and the 
lower set in performing thdr particular functions. Beaidios 
this desoripttOD, each of the cervical nerves sends off some 
rami peculiar to itself, requiring therefore a separate, and 
particular description. 

(3.) Nervi eervicales primv-^pass out of the spinal canal, 
between the atlas and vertebra dentala, and divide into an 
aiatmor and posterior ramus. 

(a.) Ramus n. anterwr — passes forwards between the 
transverse processes of Ae first two vertebrn, and diodes 
into*-* 

* (a.) Hamulus n.€t8cendens — which sub-divides into two or 
three ramuseuli, one of which unites with the snb-occipital 
nerve, another vrith the superior cervical gan^on ef the 
sympatbetid, a third with the pneumo-gastric ; and it termi- 
nates by sending some small brandies to the rectus capitis 
anticus major musde. 

(b.y Ramuius n. descendens-^pSLSSM downwards to be 
connected with the second pair of cervical netves. 

(b.) Ramus n. posterior, vel ocoipikUis magnus-^ a 
larger branch than the anterior, from wbtdi ciroumstanee 
it differs from all the other cervical nerves. At its com- 
mencement it unites, above, vrith the sub-occipital nerve, 
and below, with the posterior branch of the second cervical 
pair; it then continues its course, passing from below up- 
wards and backwards, on the inferior oblique muscle, as- 
cending between it and the complexes muscle, which it 
traverses ; becoming then subcutaneous, it divides into nu- 
merous ramull 

(a.) Hamuli n.museulares—^heBe supply the complexus. 
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tncb#loiBMiitniilenij jq[rfemiii,.aad tntpeflyot miuclai^ and 
tennioate at tbeback of the bead, in filamenta, vrbkek ex- 
pand upon tbe ooc^ulal nHi^dea and the integttments ; 
uniting with filaments cf the aub-oocipital^ and facial 
nenres. / 

(4.) jyirroi cervieaUs >aciisci»r-pa8e out between the 
teoond and third cerrical yertebn»> are larger than the pre- 
ceding, and like them,, divide into an anterior, and posterior 
ramus. 

(a.) Ramus n. an/mor— passes forwards and outwards, 
and subdivides into— 

(a.) Romulus n. a$eendens — which unites with the. first 
pair, and 

(b^ Ramulus n.deseeuden& — to unite with the third pair <tf 
cervical nerves ; it receives also a filament from the superior 
cervical ganglion, and a second firom the sympathetic nerve 
itself, in its course downwfords towards the middle cervical 
ganglion ; each filament conoBrring in forming the cervical 
plexus. The ramulus desoendens then terminates .by sup- 
plying the rectus capitis antiois major, and the levator 
anguU scapulss muscles. 

(b.) Rawms n, postortor— is smalls than the anterior 
branch, is directed backwards, around the articulation between 
die second and third cervical vertebr», and becomes subcuta^ 
neons at the upper part of the neck. It sends a filatnent to 
unite with the posterior branch of the first pair, and then 
divides into a number of ramuli, whi<^ distribute themselves 
to the recti and oblique muscles of the head, to the cervical, 
intelT'^pinous muscles, trachelo mastoideus, splenius, and 
transversalis muscle, and terminates by ramifying on the 
integuments of tbe back part of the head and neck« 

(5.) Nervt cervieales tertiv-''esnBn9ite from the spinal 
marrow, betvi^een the third and fourth cervical yertebrsa; 
they are smaller than the last pair, and each divides * into an 
anterior and a posterior branch. 

(a.) Ramus -n. anterior — passes forwards, and sen^s 
a ranuilus upwards to unite with the second pair,. and a 
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famulus downwards to unite with the fourA pair; it also 
reoeives a filament from the superior oerrical ganglion. of the 
sympathetic ; all uniting to form the cervical plexus. 

(b.) Ramtis n. posterior — is placed m a groove formed 
between the articular processes of the third and fourth cer- 
vical vertebroB^ from which it emanates, and descends be^- 
tween the com plexus and semi-spinalis colli muscles, to bodi 
of which it sends filaments, and is ultimately lost upon the 
sldn of the back. 

The plexus cervicalis,-~^lt has already been described, 
that the anterior branches of the first, second, and third pair, 
of cervical nerves, after receiving filaments from the superior 
cervical ganglion of the sympathetic, unite with each other, 
forming arches, which send off branches, that again unite, 
producing the cervical plexus. 

This plexus is situated on the sides of the neck, in the 
space between the second, third, and fourth vertebrae. It 
is bounded on the inner side by the scalenus medius, the 
pneumo-gastric nerve, the carotid artery, and the jugular 
vein ; and outwards, by the stemo-cleido mastoideus ; it 
communicates above with the sub-oodpital nerves, below, 
with the brachial plexus, inwards, with the gi^iglia of the 
sympathetic — ^fumishing also branches of connection with 
the spinal accessory nerve ; and terminating by numerous 
rami, which may be classified into ascending and desoending 
branches. 

(a.) Ramus n. deseendens iniemus — arises by two fila- 
ments from the second and third pair of cervical nerves, and 
unites to form a single cord, which descends behind the 
stemo-cleido mastoideus, and in the middle of the neck unites 
with the ramus n. cervicalis deseendens of the hypo-glossal 
nerve, forming loops or arches upon the inner side of the 
stemo-cleido mastoideus. 

(b.) Ramus n. diaphragmaticus, vel pkrenieus. — ^This 
branch, as well as the former, is frequently described as. 
distinctly arising from the cervical nerves themselves; but evi- 
dently they jspring from the plexus. The filaments, however. 
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whioh form it, may be traced principally to the anterior 
branch of the third pair of cervical nerves ; also some may 
be traced to the fourth, and to the second pairs. It then 
descends alongc the side of the neck, receiving filaments 
from the brachial plexus at the lower part of the neck, and 
uniting with the descending cervical branch of the hypo- 
glossal nerve, and the superior cervical ganglion of the 
qrmpathetic. In its passage down upon, the neck, it is 
placed between the rectus capitis anticus major, and sca- 
lenus anticus muscles, upon the latter of which it becomes 
placed more inferiorly — communicating here with the inferior 
cervical ganglion of the sympathetic by one or two fila- 
ments; it then penetrates the chest, in front of the sub- 
clavian arterial ramus, and behind the corresponding vein. 
It is then found in the middle mediastinum, between the 
pleura and the pericardium, descending towards the dia- 
phragm. 

The phrenic nerve of the right side, which is placed 
more vertically and anteriorly than the left, divides before 
entering the diaphragm, into six or seven ramuli ; some of 
which are distributed to that muscle, and others pass through 
it, accompanying the corresponding arterial and venous ra- 
muli, to supply the under surface of the diaphragm, and unite 
with the caeliac plexus of the pneumo-gastric nerve. , The 
left phrenic nerve is posterior to the preceding, is more ob- 
lique in its course, being turned to the left by the apex of 
the heart ; it is distributed to the two surfaces of the dia- 
phragm, and sends some filaments to the oesophagus, and 
ultimately unites with the solar, and cseliac plexus. 

(c.) Rami n. descendentes externi — arise principally from 
the third and fourth pairs of cervical nerves, by filaments 
which produce numerous ramuli, which afterwards sub- 
divide, and are named according to the direction which they 
take. 

(a.) RamuXi n. wpra-c2ai>tcii2ares— -these descend under 
the platysma myoides muscle, divide into a number of fila- 
ments, some of which pass in front of the clavicle to be 

8 
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distrilmted to the pectoralis major musde, the integumeiite 
of the thorax^ and to the mammsd, while others pass more 
outwards, and are lost upon the skin, an\} muscles of the 
shoulder. 

(b.) Ramuli n. fuffra^^icromiaie^ — take their course akog 
the upper edge of the trapezius muscle, which they in part 
supply, and unite with filaments of the spinal accessoiy nerve, 
terminating in filaments which are lost in the upper part of 
the acromion. 

(c.) Ramuli n. sulh^laviculares — pass deeply seated in the 
cellular membrane, between the stemo-cleido mastoideus 
and the trapezius, then pass behind the clavicle to be disferi* 
buted to the omo hyoideus, serratus magnus, and subscapu- 
laris muscles, and cellular membrane within the axilla* . 

(c(.) Ramuli n. eervicales |9ro/iifuIt— pass downwards, 
backwards, and outwards, accompanying and uniting with 
the descending branches of the spinal accessory nerve, 
to be distributed to the trapezius, levator scapulas, and 
rhomboidei muscles. 

The first of the ascending branches from the cervical 
plexus, iB-^ 

(a.) RamulvLS n. superficialis colli — arises principally 
from those filaments of the cervical plexus, which proceed 
from the second pair of cervical nerves ; it bends around the 
posterior edge of the sterno-deido mastoideus, and divides 
into numerous ramuli — many of which terminate upon the 
skin, side of the neck, and the lower jaw — ^uniting with 
filaments of the facial n^rve. 

(b.) Ramulus n. aurtcu(am--sometimes arises from the 
preceding ramulus, at others separately from the cervical 
plexus ; it is directed upwards to the anterior edge of the 
sterno-cleido mastoideus, along which it ieiscends to the 
angle of the lower jaw, where it divides into several ramus- 
culi, the anterior of which ascend upon the outer surfiice 
of the parotid gland, uniting with the facial nerve, and 
are lost in the integuments of the ear ; while the postenpf 
ramusculi take their course upwards, upon the mastoid 
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prooess'of the temporal bone/ expand themselTes upon the 
^ar, and 'the integuments .'oovering the meatus auditorius 
ejrteiiiau&, and the sides of the bead. 

(^.) RatmUus n. oecipiicUis mtnor— ^nsually arises sepa- 
nttely from the cerrieal plexus, passes upwatds over the 
splenitts and traehelo mastoideus muscles, towards the ma»> 
ioid process of the temporal bone, where it divides into 
nameroils filaments to be distributed to the occiput and back 
part of the ear, and to unite with the facial, and posterior 
bfttnch of the second cervical nerves. 

(6.) Nervt cervicales quarti. — ^This pair of nerves has 
already been described as forming the phrenic nerve and the 
eetvical plexus ; but it is also united with the — 

Pifth, sixth, and Beventh pairs, to form the axillary 
jiexus. 

The anterior' branches of these nerves are very large, and 
pass out upon the lateral region of the neck, between the 
scalenud medius and scalenus anticus muscles, where, they 
famish one or two small filaments, which unite with the 
middle and inferior cervical ganglia of the sympathetic 
nerve ; they then all unite to produce the axillary plexus. ' 

Hie anterior branch of the fourth pair of cervical nerves, 
unites above with the third pair ; and the anteridfr bra'Ach 
of the seventh, below; *with the first pair of dors^ nerves. ' 

The posterior branches of the fourth, fifth, «itth and 
seventh pairs of cervical nerves, are much smaller^ than the 
anterior; and pass obliquely outwards, between the semi- 
spinalis colli and complexus Aiusdes, supplying '-tfaeta vritb 
tlaments, as well as the splenius and trapezius muscles, and 
are then lost upon the integuments, and posterior part of 
the back, and neck. 

Plexus' Axillaris. . •. 

The axillary plexus formed by the anterior branched ^of 
the nerves above nan^ed, a6d of- the antiBri6r*brane& of the 
first dorsal, is iarge .'above "atid'below, and' Contracted hi 
Ha centre, reachidg frdui Ihe-lajteTaLand inferior part of the 
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neck, into the axilla. At its origin, it passes put between 
the two scaleni muscles, is directed downwards, between the 
subclaTius muscle and the first rib, rests upon the serratus 
magnus muscle, surrounding the subclaTian artery and the 
vein, and then divides into numerous branches. This plexus 
may be divided into thirds ; the superior of which is above 
and to the outer side of the subclavian artery, the middle 
completely surrounding it, and the inferior third divides 
into numerous branches, which are placed in a regular order 
on either side of the vessel. The branches given off from 
the axillary plexus, are — 

.(a.) Rami n. thoracu^. — ^The filaments formbg these 
nerves, are sent off principally from the cervical nerves, 
between the fourth and sixth, and are given off from the 
anterior and posterior parts of the plexus, so as to be dis- 
tinctly divided into an anterior and posterior ramulus. 

(a.) Ramulus n. anterior. — ^The filaments which form tliis 
ramulus, are derived from the sixth pair of cervical nerves, 
and unite in a cord, which passes behind the. clavicle, where 
it divides into numerous ramusculi, which pass in front of 
the axillary artery, and in part surround it The ramusculi 
then descend upon the thorax, and are distributed to the 
pectorales muscles. 

(6.) Ramulus n. posterior^vs principally derived from the 
fourth and fifth pairs of cervical nerves. It descends upon 
the parietes of the chest, to be distributed to the serratus 
magnus muscle ; at the lower part of which it divides into 
numerous ramusculi. 

(b.) Ramus n. suprascapularis — springs principally from 
the fourth pair of cervical nerves ^ usually, however, deriving 
a small filament from the fifth pair. It descends obliquely 
backwards, behind the trapezius muscle, accompanying the 
ramulus a. supra-scapularis, towards the superior part of 
the shoulder, where it reaches the proper notch of. the 
scapula ; and here it separates from the arterial ramulus to 
pass through the foramen under the ligament, while the 
artery passes over it. The first ramusculus which this ramus 
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gvres offy supplies the subscapularis muscle. • It afterwards 
furnishes Dumerous filaments, which are lost upon the supra 
and infra spinati muscles, and the teres minor. 

(p.) Rami n. infrci^capulares — these are so variable in 
number, origin, and distribution, as generally not to be 
described as distinct branches ; but still from their size are 
suflKciently important Most frequently, they are three in 
number; the first passes to supply the serratus magnus, and 
the subscapularis muscles, and is ultimately lost upon the 
latissimus dorsi; this ramus passes behind the axillary 
artery, to gain the muscles which it supplies : the second 
branch, is lost entirely in the subscapularis muscle: while the 
third passes downwards and backwards, along the anterior 
edge of the subscapularis muscle, and is lost in the terretes. 

(d.) Ramus n. articularts, vel circumfiexus — arises from, 
filaments of the sixth and seventh cervical, and first pair of 
dorsal nerves ; it descends in front of the subscapularis 
muscle, to which it distributes a ramulus ; it then takes its 
course from before backwards, between the terretes muscles 
and the long head of the triceps, and gains the posterior and 
superior part of the humerus, sending some small filaments 
to those muscles; it continues its course from within out-' 
wards, gains the posterior edge of the deltoid muscle, passes 
between it and the humerus, and tei^minates by supplying 
the posterior part of the deltoid, and the capsular ligament 
of the shoulder-joint 

(e.) Ramu8 n. cutaneus iniemus — arises by small fila- 
ments, from the last cervical, and first dorsal pair of nerves. 
It descends vertically along the inner side of the arm, taking 
the course of the ramus venosus basilious, distributing un- 
important filaments to the skin in its descent ; but just before 
it arrives at the inner condyle of the humerus, it divides into 
two nunuli. 

(a.) Ramulus n. eor/emii^— is the smaller of the two, 
takes its course along the biceps muscle, penetrates the 
brachial aponeurosis to accompany the median nerve to the 
bend of the elbow ; where it again becomes sub-cutaneous. 
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a^d divides intp seTeral filament^, Bome of wUich^ desc^id 
with the itiQaguipeDts as low aa the^wrisli. ' *. * ^ 
' (&.) i&kmu/i^ «. ,tniemii«— <le8C6DdB upon^ the brachialis 
iBterau!) iniu8«lQ,^d jastat ifaeidnAr ooodyle dlfidea into an 
sLnteHor and posterior ramusGiihiSi wbioh supply .the .aluD on 
th^ aQterior.and'pociteri.or side.of 'th*e fore arm, as low a9 the 
wjri8t<j(Hnt, takiog.* the course of: and snrrouiidiiig- the- sub* 
cutatieou^ veins oD< the inner si'de'^ortbe arm/ '^ • 

(f.) Ramus n. eutifneus ifUernu$ minor '^19 by some 
anatomists described a^ a branch of the ulnar nerve, but it 
may generally be trac^ distiDClly from the axillary plexus 
itself; it is much smaller than the last-described Aefve, and 
is partly lost upon the triceps muscle ; but some of ltd £ta* 
m^ents pass through the brachial aponeurosis, become sub- 
cutaneous,, and are lost upon the skin on the inner side of 
^ihe arm tod axilla^ 

(o?) Ramus n. cutaneus extemus, vel muscuto-'Cutaneus 
-Arises from the fourth and fifth pair of cervical nerves. 
It^ is larger than the last-described, and tak^s its course 
downWsTrds *and outwards, perforating the coraco-brachialis 
muscle, to^Whieb it distiibutes filaments; it then descends 
b^wee'n die brachialis internus, and the biceps muscles^ 
distributing filaibeilts to each of them, and uniting widi 
the median nervie-;' it coi^tinues its course along the outer 
side of the Woidon'of the biceps, between it and the superior 
radii longus, passes through the bend of the elbow, crossing 
behind the median cephalic vein ; it then descends along the 
fore and outer part of the arm, between the aponeurosis and 
the skin, and just before it reaches the vnrist-joint, it divides 
into an outer, and an inner ramulus, 

•'' (a.) Romulus n. posterior — ^is the larger of the two, 
passes outwards to the back of the hand, and sends a brancb 
which passes to the fingers ; it then descends behind the 
tbumb> sending a filament to its radial bide, and also ta the 
ibre finger. 

(6.) Ramulus n. anterior — continues in the course of the 
principal ramus to the palm of the hand^ divides into nunfer- 
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<m8 ramusouli to supply the musqlea cl the thumb and skin^ 
ooTf TiiB^ tbem and the palm of the hand. 

(h.) Ramus n. medianius — is the largest of all the nerves 
firom the axillary plexus ; it arises by filaments from all the 
Denrical, and first pair of dorsal nerves ; its origin is placed 
behind the internal eutaneus, and between the ulnar and 
external cutaneous nerves. These filaments unite into a 
nervous cord^ which descends outwards, behind the biceps 
aad on the inner side of the brachial artery ; it continues its 
course with the artery through the bend of the elbow> on 
the inner side of the biceps^ and passes between the two 
prigins of the pronator radii teres ; it then proceeds along 
the fore-arm, lying upon the flexor profundus digitorum, and 
being covered by the flexor sublimis ; am it gains the vrrist, 
the median nerve passes - immediately behind the tendon of 
ibid palmaris longus muscle, and continuing under the liga- 
fuentum carpi annulare, gains the palm of the hand, where 
it divides into numerous digital ramull But in this course, 
it first gives ofi"— 

(a.) Ramuli n. musculares — ^which are distributed to the 
pronator radi> teres, flexor carpi radialis, palmaris longus, 
flexor carpi ulnaris, the flexor digitorum sublimis et pro- 
fiindus, and the flexor longus pollicis. Almost immediately 
after, the median nerve sends off — 

(6.) Bt^mulus n. interosseus. — ^This ramulus passes back- 
wards between the flexor muscles of the fingers, to gain the 
anterior surface of the interosseous ligament ; in its passage 
between the flexor muscles, it sends a ramusculus to the 
flexor sublimus digitorum ; and secondly, ramusculi to die 
flexor profundus digitorum, and the flexor tertii intemodii 
pollicis; it then accompanies the ramusculus arteriosus inter- 
oiseus anterior, as ftir as the upper edge of the pronator 
quadratus muscle, where it divides into two sets of filaments, 
— the anterior of which are lost upon the anterior part of 
the wrist-joint, behind the pronator quadratus muscle; while 
the posterior penetrate the interosseous ligament, and are 
lost upon the back of the hand. 
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' The ramus n. medianus — after having sent off the ramuhis 
interosseus^ coDtinues its course downwards on the fore- 
arni) sending off muscular ramuli to the flexors of the fingpos 
and wrist^ forming also anions with the ulnar nerve ; and 
about two inches above the ligamentum carpi annulare^it 
sends off — 

(o.) Ratnulus n. palmaris cu/aneti^^^which is distribated, 
as its name would imply, to the skin of the palm of the 
handy by passing between the tendons of the flexor sublinus, 
and thus becomes sub-<;utaneous. 

llie ramus median us having gained the hand, almost 
immediately divides itself into four or five distmct ramuli, 
whieh are ultimately distributed to the fingers ; supplying, 
however, at the same time, the short muscles of the palm of 
the hand. 

(ci.) RamuhiS n. digitalis primus — sends several fila- 
ments to the abductor, flexor primi, et secundi, intemodii 
polKcis, and descends along the radial side of the thumb, as 
far as its extremity, accompanying the corresponding arterial 
ramification. 

(e.) Romulus n. digitalis secunduS'^eQceuAs upon the 
ulnar side of the thumb, and sends off numerous branches 
to supply the muscles and skin. 

(/.) Hamulus n. digitalis tertius — descends upon the 
radial side of the metacarpal bone of the fore fing^, sends 
a filament to the first lumbricalis muscle, and ultimately 
terminates by. supplying the skin of the radial side of the 
fore finger. 

(g.) Ramulus n. digitalis quartus — descends between 
the metacarpal bones of the fore and middle fingers, sap- 
plies the lumbricalis muscle in that situation, and at the 
anterior extremity, of the metacarpal bone, it divides into 
two ramusculi, to supply the ulnar side of the fore, and the 
radial side of the middle finger. 

(A.) Ramulus n. digitalis quintus — stakes its coarse be- 
tween the metacarpal bones of the middle and rii^ fingers, 
supplies the corresponding lumbricalis muscle^ divides into 
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two ramuflculi, which expend themselTes upon the ufamr 
side of the middle finger^ and the fadial side of the little 
finger. The latter ramusculus unites with the digital ramns- 
Golus of th.e ramus nervosus ulnaria. 

(i.) Ramus n. ulnaris, vel cubttalis — is somewhat smaller 
than the last branch, and is given off from the sixth and 
seventh cervical, and first dorsal pair of nerves ; it takes its 
course downwards upon the inner side of the arm, resting 
upon the triceps extensor cubiti muscle, and in this course 
sends ramuli to it, as well as to the skin. It then passes 
behind the internal condyle, between it and the olecranon 
process of the ulna, and usually between the two origins of 
the flexor carpi ulnaris, where it sends off a cutaneous branch 
which takes the course of the superficial ulnar veins ; it then 
gains the iore-arm, passes obliquely downwards and for- 
wards, on its inner side, between the flexor carpi ulnaris and 
flexor digitorum profundus, and to the ulnar side of its 
corresponding arterial ramus. It diminishes in size as it 
descends, and divides just before it reaches the wrist-joint, 
into two ramuli ; previous to which, it furnishes muscular 
ramuli, especially to the flexor carpi ulnaris, and flexor pro- 
fundus digitorum. 

(a.^Ramulus n. po/mam— takes its course along the radial 
side of the flexor carpi ulnaris, passes upon the same side of 
the pisiform boAe, upon the anterior surface of the liga- 
mentum carpi annulare, where it is connected with some of 
the filaments of the mediaor nerve, and then divides into two 
ramusculi. 

(a.) Ramusculus n. jTrq/^iiuitts— 4akes its course back- 
wardSy between the abductor and flexor brevis minimi digiti ; 
it is then directed outwards, behind the tendons of the flexors 
of the fingers and the lumbricales, where it forms an arch 
furnishing filaments from its convexity, to supply, the muscles 
of the little finger, and the interossii, as well as the adductor 
jDUscIe of the thumb, and abductor of the index finger. 
. (i6.) Ramusculus n. superficialis-^is connected by one or 
two twigs, to filaipents of the ramus 'n. medianus; it aiso 
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ilistribotes filaments (o the musoleft of die little finger^ and 
then divides into an outer and an inner ramification; tbe 
oater tmites with the median nerre^ supplies the fourth 
lumbricalis muscle, and terminates by two digital filaments 
which supply the ulnar side of the ring finger, and the radial 
side of the little finger; while the inner ramification, whieh 
is the smaller of the two, supplies the abductor minimi digki, 
and is lost upon the ulnar side of the little finger. 

(6.) Ramulus n. dorsalis — ^has already been described, 
as being separated from the ramus n. ulnaris above the wrist- 
joint ; it is smaller than the palmar branch, and passes back* 
>vard8, between the ulnar and the tendon of the flexor carpi 
ulnms, to gain the back of the hand, where it divides into 
two ramusculi. 
• («.) Ramuscultts n. tWernii^— descends along the ulnar 
iide of the metacarpal bone and phalanges of die little finger, 
and is distributed to the skin upon their posterior surIaG». 

(fi.) RamusGulus n. ex/emus--passes between the meta- 
carpal bone of tbe ring, and middle fingers^ and divides into 
two digital filaments, to be distributed to the radial nde <tf 
the posterior surface of the middle finger, and ubar edde of 
the ring finger. 

* (k.) Ramus n. rculicUis, vet ^pira/i^— arises principally 
from the sixth and seventh cervical, and first dorsal pair of 
nerves; but filaments may generally be traced connected 
with all the nerves which enter into Uie composition of the 
axillary plexus; immediately after these filaments have 
united to form one ramus, it passes downwards and back* 
wards, taking its course outwards in a spiral direction, be- 
tween the humerus and the first and second heads of the 
triceps: and having gained tbe outer side of tbe arm, it 
descends between the brachialis intemus, and extensores 
carpi radiales, to gain the elbow-joint, being placed posterior 
to the ramus n. cutaneus externus ; and here it divides into 
two ramuli. In its course from its origin to the elbow, and 
before it divides into its two terminating ramuli, it first gives 
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(a.) /2amtf/t n. inMcu&ife^— which sqpply the latissimus 
dorsi, and triceps moBcles. 

.(&.) Ramulus n. ctUdnem' po^erior — which pierced the 
bradiilil aponeurosis, and supplies die skin of the posterior 
parts of the arm and fore-arm ; just before it divides^ it sends 
off several filaments to supply the muscles about the elbow- 
joint, and usually a cutaneous filament, which supplies the 
skin on the outer side of the fore-arm. 

(c.) Ramulus n. anterior, vel stt/7er/{cta/»9— descends into 
the fore^arm, along the ubar side of the supinator radii 
loDgus, and on the radial side of die ramus arteriosus ladialis; 
in the lower third of the fore-arm, it is directed outwards^ 
passing between the radius, and tendon of the supinator radii 
'loDgus, to g^in the posterior surface of the bone, upon 
which it descends, lying superficial to the tendons ' of 
the extensors of the thumb, and then divides into two 
rarausculi. 

(a.) Ramusculusn. eorfemti^'— passes on the dorsal surface 
of the thumb, divides into two filaments, the outer of which 
is distributed to both sides of the thumb, and radial side of 
tbe fore finger ; while*-^ 

(i6.) Ramusculus n. intemus — passes over the back of the 
hand, and is distributed upon the inner side of the dorsal 
surface of the index, and radial side of the middle finger. 

(cf.) Hamulus n, posierior-^is separated from the ramus 
n. radialis, behmd the supinator radii longus, to whidi it 
sends filaments, as well as to the extensores carpi radiates, 
and to the anconeus muscles. The ramulus n. posterior their 
perforates the supmator radii brevis muscle, to which it iewla 
filaments ; it then winds around the upper part of the radius, 
to gain the posterior part of the arm, and there divides into 
numerous ramusculi, which take an anterior and a posterior 
direction. 

(«.) ^Ramusculi n. posieriores — are distributed to the ex- 
tensor carpi uharis, the extensor longus digitorum, and the 
extensor indicis muscles ; while*- ' •< * 

O.) RamusotUi n. an/more«— -pass foiiyards to be distri- 
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bated to the masoles deeply seated between the radius and 
ulDa behiDd. One ramusculus in particular, descends along 
the interosseous ligfament, behind the ligamentum carpi an- 
nulare dorsale, to be distributed on the back of the hand 

Nervi DorsaUs. 

These nerres consiiBt of twelve pairs, and are comparatively 
smaller than the cervical nerves. They are named according 
(o their succession, beginning from above ; they arise, like 
the cervical nerves, by anterior and posterior roots from thiB 
anterior and posterior columns of the spinal marrow ; and 
like them, unite into a single nerve as soon as they have 
emerged from the intervertebral foramen. The first pair 
pciss ' out between the first two vertebra of the back, the 
last pair, between the last vertebra of the back and the first 
of the loins. 

(a.) The rami n. posteriores^-ot all the dorsal nerves, are 
so alike in their distribution, as to admit of a general de- 
scription. They pass backwards, between the transverse 
processes of the dorsal vertebr», under the semi-spinalis 
dorsi, and multifidi spinas; and then divide into two sets of 
ramuli. 

(a.) Ramuli n. iniemi — ^pass backwftrds and inwards, 
through the spineJis dorsi, and multifidi spinse muscles, im- 
porting filaments to them, as well as to all the muscles of 
the back, and are lost in supplying the skin. 

(6.) Ramuli n. extemi — are the larger, and pass out- 
wards, beneath die deep layer of the muscles of the back, 
and become '8u]perficial after pasung between the sacro- 
lumbaHs and latissimus dorsi, to which they send ramuscuU, 
and are ultimately lost in the skin of the back and side. 

(b.) Rami n. an/more«— each of these receives a fila- 
ment frbm the -thoracic ganglia of the sympathetic nerve ; 
then they pass outwards behind the pleura and between the 
ribs, as far as the angle of those bones, when they enter^ 
between the external and the internal layer of intercostal- 
mti8cles> passing with such an obliquity upwards, as to gain 
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,Uie inferior edge of the rib above them; b which course, 
they are accompaDied by the arteriae intercostales. 

The aboye general description refers to the whole of the 
• dorsal nerves ; but it will be now necessary to take a more 
particular view of the distribution of the anterior branch of 
each pair. 

(10.) Nervi dorscUes primi. 

(b.) Ramus n. anieriar. — One ramulus of this ramus has 
.already been mentioned^ as concurring in the formation of 
the axillary plexus ; but it also sends off— 
' (6.) RannUus n. deseendens^-^wYnch proceeds under the 
inferior surface of die first rib, passing inwards towards the 
.stemumy perforates the intercostal muscles, and is lost upon 
the upper part of the chest 

(1 1 .) Nervi dorsales secundi. 

(b.) Ramus n. anterior — takes its course along the inner 
4ittrface of the second rib, giving filaments to the intercostal, 
and the serratus magnus muscles, and thien divides into— 

(a.) Ramulus n. iniercostalis — ^which continues to run 
^ong the lower edge of the rib, as far as the sternum, where 
it penetrates the external intercostal muscle^ ^md is lost upon 
the chest 

(6.) Ramulus n. brachiaUs — perforates the external inter- 
costal muscle, passes through the axilla, descends along the 
internal and posterior part of the arm, and near the elbow is 
Jost by supplying the skin ; uniting in its course with rami- 
fications of the internal cutaneous nerve. 

(12.) Nervi dorsales tertii. 

(b.) Ramus n. anterior. — ^This ramus is distributed in a 
similar manner to the last, by being divided into two 
ramuli. 

(a.) Ramulus n. iniercostalis — takes the course of the rib, 
passes forwards to the sternum, supplies the intercostalis, 
and triangularis sterni muscles, perforates. the external inter- 
costal muscle, and is lost upon the anterior part of the 
chest 

(6.) i{amiUM5 n. &raeAta/is---also perftmUes the intercostal 
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muscley whidi it supplies, crosses the lower part of the* axilk, 
and is lost upon the iuuer side of the atm; 

(1 8 to 1 7.) Nervi dorsale9—^&k, 5th, 6th, 7th; * 

(b.) Rami n. an/ertor«9— take their course along* the 
inferior edge of their corresponding ribs, and towards the 
centres divide into two ramnlL 

(a.) Ramuli n. iniemi — continue in the course of thw 
original brandies, and distribute filamentis abo.vi the stemtup, 
to the triangularis stemi, pectoralis major muscles, mammsD, 
and integuments of the chest. 

(6.) Ramtdi n. extemi — perforate the mter(KMtal miQscJes, 
and supply by numerous filaments the integuments of the 
side of the chest, the obliquus abdominis externus muscle, 
and the integuments of theabdomeDw 

(18 to 20.) Nervi dor«afc«— 8th, 9th, 10th, 11th. 

(b.) Rami n. anieriores — take thefar course, and are dis- 
tributed in a similar manner to the precedmg rami of the 
upper dorsal nerves. 

(a.) RamuH n. imiemi — run along the inferior edge of 
their corresponding ribs, and gain the parietes of the ab- 
domen by passing over the origins of the diaphragm ; and 
being placed between the transversalis and obliquus abdo- 
minis internus muscles, to which they distribute filaments, 
ihen arrive at the outer edge of the rectus muscle, and there 
divide into two sets of ramuscnii. 

(oc) Ramusculi n. projundi-^torm the posterior distribu- 
tion from the above, and stfpply the recti muscles on|y. 

(i6.) Ramwculin. mper^cfol^^— penetrate these muscles, 
and are lost upon the integuments of the anterior region of 
the abdomen. 

(i.) Ramuli n. extemi — penetrate the intercostal musdes^ 
and divide into filaments, which are distributed to the inte- 
guments of the lateral parts of the chest, and the musdes 
and skin of the abdomen. 

(21.) Nervi €hr8ales—l2th. 

(b.) Rami n. an/more^.*— Each of these, immediately at 
its origin, sends off— 
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(a.y Romulus n^ communican$ — by which it is oonneeted 
with the first lumbar nerve ; the anterior branch is then 
directed downwards and outwards^ passing in front of the 
quadmtus iumbonim mosele^ and behind the fascia iliaca 
and fascia transtersalis, takes the direction of the last rib, at 
the anterior extremity of which it divides into two ramuscnli ; 
Uie most superficial one passes between the obliqui muscles 
of the abdomen^ distributes filaments to them^ and is ulti- 
mately lost <m the skin; the deeper one passes .between 
the transversalis and internal oblique muscles, and terminates 
at the rectus and pyramidalis muscles. 

Nervi Lumbales. 

These are fiye pairs^ which arise (rem the tnferipr en- 
largement of the spinal marrew, by anterior and posterior 
branches, like all the other spinal nerves. The filaments that 
eompose them are large and broad, especially of the three 
lower. These nerves are immediately enyeloped in a neu- 
rilema, and pass downwards wkh such a degree of obliquity, 
and so separate from each other, as to form what has been 
termed the cauda equina. The posterior root of each of 
these nerves, like those of the dorsal region, form a gang- 
lion ; after which, the anterior and posterior filaments unite 
to produce one cord, which almost immediately divides into 
a posterior and an anterior branch. 
(22.) Nervi lumbales primi, 

(a.) Ramus n. posterior — is directed immediately back- 
wards, between the transverse processes of the two first 
lumbar vertebree, penetrates the lumbar mass of muscles, to 
which it distributes ramifications, and is lost by supplying 
the skin of the hip and gluteal region. 
(b.) Ramus n. anterior. — This branch directly it has emerg- 
ed from the intervertebral foramen, receives a branch from the 
lumbar ganglia of the sympathetic nerve, and also a commu- 
nicating ramulus from the twelfth dorsal nerves. It then 
passes forwards and downwards^ under the psoas muscle. 
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unites with the second lumbar nerve^ and tenpinales hy 
forming the lumbar plexus. 
(23 to 26.) Nerm lufnbales— 2nd, Srd, 4th, bt\u 
These four pairs of lumbar nervesi difide bto anterior and 
posterior branches, which are distributed, in a similar manner 
to those of the first pair, differing only in situation ; and like 
them also, they are connected with the sympathetic nerye, 
and with each other ; and all concur in forming th< 



Plexus Lumbalis. 

This plexus is produced by the union of ramuli from the 
anterior rami of the five pairs of lumbar nerves. It is deeply 
seated by the sides of the lumbar vertebrae, being covered 
by the psoas magnus muscle. 

It is connected above, with the dorsal nerves, below, with 
the sacral plexus, and distributes the following rami 

(a.) Ramus n. spermaticus externus — arises from the first 
lumbar nerve, passes through the substance of the psoas 
muscle, and in its course receives a branch from the seccuad 
lumbar nerve, by which it is increased in size, gains the 
anterior surface of the psoas muscle, and then, divides into 
two ramulL 

(a.) Hamulus n. itUemus — takes the course of the sper- 
matic cord, passing with it through the internal abdominal 
ring, inguinal canal, external ring, .and is lost upon the in- 
teguments of the scrotum, and the superior and inner part 
of the thigh. 

(6.) Ramulus n. externus — passes underneath Poupart's 
ligament with the femoral vessels, and there divides into 
numerous ramusculi, which soon become sub-cutaneous, and 
supply the middle part of the thigh, uniting with the ante- 
rior crural nerve. 

(b.) RamtLS n. cutaneus externus, vel muscuUMmtaneus — 
arises from the first three pairs of lumbcir nerves, which 
form a kind of plexus, from which three ramuli are sent 
off. 

* 

(a.) Ramulus n. oftctomino/tis— descends upon the quad- 
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nUus lombonuD^ as far as the spbe of the Hiuaiy penetrates 
the traosverse muscle^ impartiDg filaments to both, and then 
diTides into two ramnscali. 

(a.) Ramusculus n. extemus^^iBinhntes itself to the 
obliqui and transversalis musdesy and the integoments of 
the abdomen. 

(/8.) Ramusetdus n. tn/^mii^— descends between the 
transTersus. and obliquus internns muscles^ runs along the 
edge of the cniral arch as far as the external abdominal 
ring, where it pierces the tendon of the external abdominal 
oblique muscle, and is lost on the integuments of the groin 
and scrotum. 

(&.) Ramulus n. descendens — passes downwards in front 
of the iliaeus internus muscle, pierces the transversalis 
muscle at the crista of the ilium, and divides into numerous 
filaments to supply the muscles of the abdomen, and integn- 
nsents of the pubic region. 

(c.) Ramulus n. cu/tantus. — The filaments which form 
this ramulus, may be traeed principally to the third pair of 
lumbar nerves ; it takes its course through the psoas muscle, 
gains its outer edge, passes over the quadratus and iliaeus 
muscles, under Poupart^s ligament, close to the anterior and 
superior spinous process of the ilium, and having gained the 
thigh, divides into two ramusculi, which penetrate the crural 
aponeurosis, and are distributed to the integuments of the 
posterior and outer part of Ihe thigh, some of its filaments 
descending as low as the outer side of the knee. 

(c.) Ramus n. cruralis — arises from that part of the 
lumbar plexus produced by the first four pairs of lumbar 
nerves; it passes downwards and outwards, between the 
psoas and iliaeus muscles, and opposite to the fourth lumbar 
vertebra, it gets to the outer side of the psoas, along which 
it runs, behind the fascia iliaca under Poupart's ligament, to 
gain the tbigh, where it divides mto numerous ramuli, which 
take a superficial and a deep-seated course. 

(a.) Ramuli n. ^tfp^cia/^s— usually about five or six in 
number, immediately pierce the crural apouieurosis, and di* 
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Tide into many filaments^ which distribute themseiyes to the 
iDteg'umeDts on the ioner and anterior part of the thigh, 
descending as low as the knee. One ramasculus in parti- 
cular^ is usually found accompanying the saphena major 
vein in the upper part of the thigh. 

(6.) Hamuli n. profundi— diYide themseiyes into an ex- 
ternal and an internal set ; they descend outwards, anterior 
to the iliacus muscle, and behind the sartorius and rectus, 
separating into numerous filaments that are distributed to the 
rectus, yastus externus, sartorius, and tensor yagmsd femoris 
muscles. The internal set are distributed to the yastos in*- 
ternus, pectineus, and triceps adductor femoris muscles. It 
sends off also — 

(<x.) Ramusculus n. saphenuS'-^nstxnily accompanies the 
femoral artery within the sheath, as far as the tendinous 
canal of the adductor magnus muscle ; thifi ramusculus then 
leayes the artery, passes to the popliteal region, and then 
passing downwards between the sartorius and gradlii, and 
behind the tendon of the sartorius, about two inches below 
the head of the tibia, penetrates the aponeurosis, and be- 
coming sub-cutaneous, accompanies the saphena major yein 
as far as the great toe, distributing cutaneous filaments in its 
course. 

(d.) Ramu$ n. obtur/UoriuS'^^ smaller than the anterior 
crural, and arises from the second, third, and fourth pairs of 
lumbar neryes ; it passes downwards and inwards, along the 
inner edge of the psoas muscle, in the direction of the 
linea ilio pectinea, accompanied by the ramus arteriosus 
obturatorius, and gains the obturator intemus muscle, whidi 
fills .up the obturator foramen ; it sends off a ramusculus 
*^ which is distributed to that muscle and to the leyator ani; it 
then passes through the foralQep^ rteehes the uppef and 
inner part of the thigh, and b^ind the adductoic femoris 
muscle diyides into an anterior and a posterior rathaTus. 

(a.) Hamulus n. an/mor-^passes forwards between tfaie ' 
adductor muscles, which it supplies, as well as the graoiiis, 
and sends off cutaneous filaments that pierce the fascia 
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bta, and unite wMi fikoBents of the ramus nerroaus eru- 
ralis. 

(jk.) RamuK n. posterwres^^^m backwarde to supply 
principally the adductor magmis muscle^ g^via^ filaments 
ako to the obturator extemus^ and uniting with the mmus 
a. sdaticus. 

(e.) Reimu8 n. sacro lumialis — is formed by ^laments 
from the anterior branches of the fourth and fifth pairs of 
IvmbcMT Berves^ which having united with each other^ pass 
downwards into the pelvis^ in front of the sacrum, to be 
oomeeted with the sacral nerves, which unite willi it to form 
the sdatio plexus ; previotts to which, however, the ramus 
sacro lumbalis sends off— 

(a.) Ramtdus n. glutatis superior.-^The filaments of this 
branch may be traced from the fourth and fifth lumbar pairs, 
or may be said to arise from the sacro-Inmbar plexus ; im- 
mediately it is formed, it passes out of the ischiatic notch 
above the pyramidal masde, and divides into ramuscuK 
which take the course of the ramulus arteriosus gluteus 
profandns, and supply the gluteeus medius and minimus 

muscles. 

Nervi Smcrales, 

Consist of six pairs, sometimes however of only five ; they 
arise from the spinal marrow by two sets of filaments, similar 
to the other spinal nerves, and form the termination of the 
Cauda equina. The ganglia formed by their posterior roots 
are placed within the sacral canal ; the six pair of sacral 
nerves pass through the anterior sacral foramma, and then 
divide into posterior and anterior branches^ 

(27.) Nervi saerales primi. 

(a.) Rcmms n. posterior — is a very small branch, and 
immediately it has passed through the sacral foramen, it 
unites with the second pair of sacral nerves, and they together 
form numerous filaments diat supply the sacro-spinalis mus- 
de, and terminates m the glnteetis maximus, and integuments 
of the gluts&al region. 

(b.) Ramus n. an/mor— is considerably larger than die 

T 2 
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preceding, and unites with the sacral ganglia of the sympa-: 
thetic nerve, and then passing outwards terminates by as- 
sisting in forming the sciatic plexus. 

(28 to 30.) Nervi sacrales—2ndy 3rd, 4th. 

(▲.) Rami n. po8teriore8'''^{ all these nerres are alike m 
passing through their corresponding foramina, uniting with- 
each other, and in being dhitributed to the muscles and in- 
teguments of the nates, hip, and margin of the anus ; tji^ey. 
increase from the first to the fourth, and diminish then to the 
sixth. 

(b.) Rami n. anteriores — are alike in being united widi. 
the sacral ganglia of the sympathetic nerve, and in entering 
into the composition of the sciatic plexus ; they diminish in 
volume from above downwards. 

,(31, 32.) Nervi sacrales— 5th, 6th. 

(a.) Rami n. posteriores — are smaller than the posterior 
branches of the other nerves; they communicate with the 
fourth pair, and are lost by supplying the parts about the 
anus. 

.(b.) Rami n. anteriores. — ^That of the fifth passes through 

a foramen common to the sacrum and os coccygis ; that of 

the sixth, if it be present, through a notch in the latter bone. 

They unite with each other, with the fourth, and with the 

sacral ganglia of the sympathetic, and supply the coccygeus, 

levator and sphincter ani muscles ; and assist in forming the 

hypogastric plexus. 

Plexus ScieUieus, 

Is formed by the anterior branches of the fifth lumbar, 
and of the four upper pairs of sacral nerves, which unite 
to produce a large nerve, termed the nervus isehicuUcus, 
This plexus is situated, deeply seated, in' the lateral region 
of the pelvis, resting upon the pyramidal muscle, and b^ing 
covered by the iliac vessels, and viscera of the pelvis ; it 
furnishes numerous rami, which may be distinguished by 
their distribution into an anterior and posterior set ; the ante- 
rior supplying the viscera within the pelvis, while the pos- 
terior set principally pass out of the pelvis. 
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(a.) Ralm n. lu^marrhatdales — are small filaments, which 
take their orig^ from the anterior part of the plexus, and 
immediately penetrate the posterior parietes of the rectum^ 
and then diride into ascending and descending ramuli — the 
former running upwards towards the sigmoid flexion of the 
colon^'the latter to the sphincter and verge of the anus, ac» 
oompanied by the arterial ramusculL 

(b.) Sami ». ve^ieales — are variable in number, are fre- 
quently united to the last-described rami,, passing over the 
sides of the rectum, they gain the posterior part of the bladder 
to be distributed to its muscles, and mucous membrane; 
some of these filaments pass to supply the organs of gene- 
■ration. 

(c.) Rami n. v€iginales, et uierini — arise from the sciatic 
plexus in common with the last described rami, pass around 
the rectum, then separate from the vesical nerves, and are 
distributed to the lateral regions of the vagina, and its 
mucous membrane; the superior filaments are distributed 
to the uterus. 

* (d.) Ramus n. ghU€BUS inferiar^-^jises from the posterior 
part of the sciatic plexus, and from the second and third 
pairs of sacral nerves, passes out of the pelvis through the 
sciatic notch, below the pyriform muscle, and then divides 
into three principal ramuli. 

(a.) Ramulus n, glutaus mecfiti^— ascends and ramifies 
upon the superior part of the under surface of the gluteus 
maximus muscle, taking the course of the ramulus arteriosus 
glutsus superficialis ; some of its ramusculi also descend, 
p«9etrate the substance of the muscle, in which they are 
finally lost 

- (6.) Ramulus n. sciaiicus, vel pudendalis — descends 
downwards and inwards, then turns upwards under the tube- 
rosity of the ischium, when it divides into numerous filaments 
to supply the inferior part of the glutsus maximus, the in- 
teguments upon the inner, and superior part of the thigh, and 
of the perineum and penis. 

(c.) Ramulus n. cruraUs — is the largest of the three. 
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passes in front of die glntovs insirmnnj IhsD beoomes sob- 
catamNKts, destetids io die back part «f the thigh, and 
ex^Dfib itaelf by dtstribntiBg flamenis to tlis akia wlaeii 
oarers the back part of the leg. 

(d.) Ramm n. fudUms indermi^ arises {ram ike third 
aad fourth saoial senres, and from the sacnd plexns; it is 
connected above, with the in&riar glateal Denre, and passes 
ont of the pelvis with it through the ischiatie noteh, below 
the pyijfonn muscle; it then re-«nlers the pelvis by the 
lesser sciaitic notdi, between the two sacro-soiatic ligaaaents, 
aooempanying the raoms arteriosus podkus, and dimlea into 
two ramuU. 

(a.) Ramulus n. in/enor^— 4akes its course forwards^ 
along the inner side of the tuberosity ef the isdiium, sending 
filaments to the levator and sphincter ani musdea, and skin 
and €9X about the aans ; it still proceeds fonvncfim and up* 
wards, along the perineum, between the eredor penis, and 
accelerator «rin» muscles, to both of which it s^ids fila** 
ments, and is ultimately lost by supplying the sosotam. 

(6.) Ramuius n, sii|9srtor— leaves the inferior branch, 
passing upwards from the ramus of the isehium to tibat of 
the pubes, to gain the symphysis, from wbenee it passes 
between the pidoes and the corresponding cms of the penis, 
to gain the upper surface of that organ, along which it 
passes as far as the corona glandis, where it terminates by 
sending filaments to the ekin of the prqpuce. In this comae 
it distributee fikments to the obturator tnusde, and eneolor 
penis, as well as to the skin. 

In the female, die inferior ramulus is much ianger thaain 
the male ; it sends off filaments to the perineum, outers the 
labium extemmn, (fistributes filaments to it, to the oonstriotor 
vagin», to the erector ditoridis, and is ultimately lost on die 
moos yeneris. The superior ramulus, which is eomparatiTely 
email, terminates on (he clitoris, much in the same manner 
as the distribution on the penis of the male. 

(e.) Ramus n. ischiadtcus^-^is the principal bnmoh ct die 
sacral plexus, arising from all ^e nerres which enter into its 
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IbrmatbD^ nun^, the kai lumbar, and four taperior aacml ; 
it pMgM out of the pelvis tfuongh the aciatio nolch, below 
the pjiamidafis, and above the superior geuuDis muscle ; il 
then deseeiKb alon^ the back of the thigh, lyiog upon the 
posterior surface of the geminus superior, obturator internus, 
aad qaadratus femoiis muscles ; it is then placed a little to 
the inner side of the centre o! the space between the tro^ 
chanter major, and tuberosity of the ischium ; from this point 
it descends ak»g the posterior part of the thigh, anterior to 
the origins of the muscles of the ham-strings, and lying 
«pon the adductor magnus muscle, as far as the popUteal 
region, where it divides into two principal terminating ra*' 
mulL In its course from the pelvis lo the ham, it sends 



(a.) RamtUi n. muieulares — ^to the obturator intemus^ge- 
mini, and quadratus muscles. 

(6.) Romulus camfnttmcans— which forms a union with 
the inferior gluteal ramus. 

(0.) RamuU nmiculares if^eriores-'-'Ao supply the biceps, 
semi-tendinosus, semi-membmnosus, and triceps muscles. 

{d.) Romulus n. cuionsus superioT'^is usually sepan^ted 
from the isdiiadie ramus, near to its exit from the pelvis ; 
it almost immediately divides into two . ramusculi, one of 
vfhich is distributed to the integumentsAbout the tuberosity 
of the ischium and nates, while the other passes downwards 
upon the posterior surfece of the thig^, distributbg filaments 
to die skin as far as the calf of the 1^. 

(e.) Romulus n. psroneus^ vel foplitsus extemus — ^takes 
its course downwards, along the inner ejdge of the biceps 
muscle, as far as the head of the fibula ; it then passes for- 
wards, through the pesoneus longus muscle, winds aro«ind 
the neck of the fibula, and then divides into two terminating 
ramusculi ; previous to which, it sends off—* 

(ff.) RamMSttUus n. e^Uoneus.-^TUB is sometimes disr 
tribated in two or three filaments, whidi descend along the 
cuter and back part of the leg^ between the gastrpcnemius 
extemus nsusde and the skin, it unites with the cutaneous 
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filaments of the posterior tibial ramusoulas, together sup- 
plying the skin in their passage downwards, to the maUeohu 
^xtemus, behind which they pass to terminate by dorsal fila- 
ments to the fourth and fifth toes, and filaments to the 
integuments of the outer side .of the foot 

(j3.) RamusciUus n. superficialiSy vel muscuUMnttaneu9'^ 
is separated from the ramulus n. peroneus on the neck of 
the fibula, from which it passes downwards and forwards, 
between the peroneus longus, and brevis muscles, to both 
of which, as well as to the extensor longus digitorum, 
it sends filaments ; and about the middle of the leg, - it 
perforates the fascia, becomes sub-cutaneous, passing jdown- 
wards towards the outer malleolus, a little above whidi it 
divides into an internal and external dorsal ramification ; the 
internal is distributed to the integuments on the dorsum of the 
foot, and on the first and second toes, communicating with the 
ramusculus n. saphenus, and with the ramusculus n. dbiaUs 
anticus; the external supplies the third, and part of the 
fourth toe, and communicates with the ramusculus n. cuta- 
neus of the peroneal ramulus. 

(y.) Ramttscultts n. profundus, vel tibialis anterior — 
passes through the fibres of the extensor digitorum com- 
munis, to gain the anterior surface of the intenpsseovs liga- 
ment, where it meets with the ramus arteriosus tibialis 
anticus, in front of which it descends, they being placed first 
between the tibialis anticus, and extensor longus digitorum, 
and then between the tibialis anticus and extensor longus pol- 
Ucis muscles ; they then pass behind the ligjamentum annulare, 
to gain the dorsum of the foot, where the nerve divides into 
an inner and an outer filament. In this course the ramusculus 
D. profundus supplies the muscles placed between the .tibia 
and fibula, and one filament rises on the fore part of ibe 
knee-joint, and accompanies the ramulus a. recurrens. 

The inner dorsal filament continues .along the inner edge 
of the extensor brevis digitorum, which it supplies, as well 
as the inner interossei muscles, and passing along the spaoe 
between the metatarsal bones of the first two toes, it dips 
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down to reach the sole of the foot, accompanyiDg ibe 
ramokifl a. oommanioaDSy and ooitev with the inner plantat 
nervous ramification. 

The enter dorsal filament passes to the outer side of the 
dorsum of the foot^ where it is distributed to the outer part 
of the extensor brevis digitorum communis^ and the outer 
interossei muscles. 

' (/*.) Ramulus n. tibialis posticus^ vel popliieus intemtu 
-—is the larger division of the sciatic nerve, and descends 
nearly vertically through the popliteal region, on the outer 
side of the semiMnembranosus muscle, and behind and to 
the outer side of the popliteal vessels ; it then passes behind 
the knee-joint, between the two heads of the gastrocnemius 
extemus muscle, and then between the gastrocnemius and 
soleus muscles ; when it gains the leg, it is placed immedi- 
ately behind the tibia, from which situation it receives the 
name of the tibial nerve. It continues its course downwards, 
in front of the soleus muscle, and behind the tibialis posticus 
and flexor longus digitorum, and on the outer side of the 
ramua a. tibialis postieus. Towards the lower part of the 
leg, it becomes comparatively superficial, is placed on the 
inner side of the tendo Achillis dives into the sulcus of the 
08 calcis, bsitween the heel and the inner malleolus, and 
divides int^ internal and external plantar ramuscull In this 
course, the ramulus tibialis posticus sends off— 

(a.) Ramusculus n. cuianeus tibialis, vel saphenus eX" 
/emif^.— This ramusculus is usually given off immediately 
above the external condyle of the femur ; it descends along 
the posterior part of the leg, accompanying the saphena 
minor venous ramulus, and just as it gains the outer side of 
the tendo Achillis, it -becomes united vrith the cutaneous 
ramusculus of the ramulus n. peroneus — the two forming a 
considerable ramusculus ; after this union, ramifications are 
distributed beneath the tendo Achillis, supplying its mem- 
branous sheath, and the adjacent parts; the ramusculus 
then passes behind the external malleolus, takes its course 
along the superior and external part of the foot, as far as 



282 NMnpnvs anatomt 

the metatanal bone of the little toe, where it divides into 
numerous filameutu to supply the mutclet and iutegumeut 
of the dorsum of the foot^ and terminates by distributing 
digital filaments to the two outer toes. 

In the popliteal region, the ramulus tibialis posticus s^mIs 
off muscular filaments to the gastrocnemii, soleus, popliteusi 
plantaris, and tibialis posticus muscles, as well as to the 
knee-j<Mnt ; two or three filaments pass through the inter* 
osseous ligament, to supply the muscles on its fore part; 
and just above the malleolus intemus, and before its ultimate 
division, it gives off cutaneous filaments to supply the skin 
about the inner side of the ankle. 

(/8.) Mamusculus n. plantaris in/tmnf- is given off be- 
hind the malleolus intemus, and posterior to the ramus a. 
tibialis posticus, which vessel does not divide into its plantar 
famuli so soon as the nerve* The ramusculus n. passes 
forwards along the inner side of the tarsus, above the ab- 
ductor poUiois muscle, and by the side of the tendon of the 
flexor longus poUicis, as fSur as the base of the metatarsal 
bone of the great toe, where it sepaxates into four digital 
filaments. 

In this oourse, it sends off filaments to the n^hbouring 
muscles. Its Jlr^t digital jUament, takes a course along the 
tibial side of the greai toe; the second filament, sub-divides 
in the space between the metatarsal bone of the great toe 
and the toe next to it, and supplies the fibula side of the 
great toe, and the tibial side of die toe next to it ; the third 
filament, enters between the second and third metatarsal 
bones, supplies the lumbricalis muscle, sub-divides into two, 
which pass to the second and third toes; the fourth JUa- 
ment, is in a like manner situated between the third and 
fourth metatarsal bones, furnishes filaments to the corres- 
ponding lumbricalis muscle, and sub-dividing supplies the 
outer side of the third, and the inner side of the fourth toe. 

(%) Bamueoulus n. plantaris extemus — is the smaller 
division of the posterior tibial ramulus ; it takes its course 
forwards and outwards, above the flexor brevis digitorum 
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mosde^ to the posterior extremity of the metatarsal bone of 
the fifth toe, where it divides into a superficial and a deep- 
seated filament The superficial filament, divides into digital 
filaments to supply the outer side of the fourth, and both 
sides of the little toe, aa well. as the corresponding lumbri- 
cales muscles. The deep-seated filament, passes obliquely 
inwards, between the interossei and adductor muscle of the 
great toe, and is lost by supplying the deep muscles of the 
plantar region. 






LECTURE XXXV. 



DBSCRIPnVS ANATOMY OF THB STMPATHBTIO NBRVE. 



This nerve is termed the sympathetie, from its formii^ 
such frequent and general communication with all the 
other nerves of the organismus. It differs from the cerebral 
and spinal nerves, from its apparent origin from gan^ia, 
which are considered by some physiologists as so many 
centres of nervous influence, or little brains ; and which are 
placed within the cavities of the trunk, and not found any 
where in the extremities, or exterior of the body. 

The ganglia are reddish grey bodies, destitute of any 
envelope, of different forms, and having nervous cords, which 
proceed from their circumference either to be connected with 
other ganglia, or nerves, or to be lost in some particular 
organ. The cords which leave these ganglia, pass to some 
other, and are either to be considered as the trunk of the 
sympathetic nerve, or perhaps as mere cords of communi- 
cation between the ganglia themselves: in the first case, 
it premises the nervous cord as the most important part of 
the sympathetic nervous system, and the ganglia as merely 
accessory to the function; while .in the second case, the 
ganglia seem to be the important organs, and the cords as 
mere media of communication : but which ever view we may 
take of the comparative importance of these parts, it is the 
best and easiest mode to gain a just knowledge of the 
system, to describe the ganglia as they are placed in the 
head, neck, chest, and abdomen ; and to describe their cords 
of junction, as mere nervous communications. 
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Cfanglia Capitis. 

. The first gangUon whioh is usually describedy is the oph^ 
thalmio or lenticular ganglion, situated within the orbit; 
but Ribes, a German anatomist, has described some filaments 
of the sympathetic nenre continuing in the course of the 
internal carotid artery, as high as its division into its anterior 
cerebral branches ; and that there the filament on one side 
unites with that of the opposite, and just over the commu- 
nicating, branch of the two anterior cerebral arterial ramuli, 
form a little ganglion, which has been named the ganglion 
of Ribes. 

(1.) Ganglion lenticulare, vel ophthalmicum — is placed 
on the outer side of the optic nerve, close to its entrance into 
the orbit ; it is small, somewhat oblong, presenting a convex 
external surface, opposed to the abductor oculi muscle, and 
a concave internal surface, connected with the optic nerve ; 
it is surrounded by a considerable quantity of semi-fluid fat : 
the posterior edge of this ganglion, either receives, or sends 
off two filaments, one of which passes to unite with the nasal 
ramulus of the first division of the fifth pair, and the other 
from its posterior and inferior edge to be connected with the 
outer ramulus of the third pair of nerves. 

The anterior edge of the gangKon supplies two sets of 
rami, one placed above the other, which are destmed to 
supply the interior of the eye — ^these are called ciliary 
nerves ; they are very delicate, and of a reddish color. 

(a.) Rami cUidres s. mferfores— composed of five or six 
filaments, proceed from the upper edge of the ganglion, above 
the optic nerve, accompanied by filaments from the nasal 
ramulus of the first division of the fifth, to the ball of the 
eye. 

(b.) JRanii ciKares s. tn/more«— composed of from eight 
to ten filaments, are placed below and to the outer side of the 
optic nerve, but frequently unite with each other so as to 
sunound it ; arriving at the posterior part of the globe of the 
eye, all the ciliary filaments traverse the sclerotic coat, pass 
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fprwards between it and the choroid, ruDmn^if parallel with 
each other, frequently communicating, and readi the ciliary 
cirque or ligament, where eadi filamettt ditidei into two, 
wfaicb' are loet, partly b the eoibttaMe of the Kgameitt, and 
partly in the irit. 

This ciliary circle or ligament, has beea conndered by 
some anatomists, as a true gangliou of the sympatfaetie 
nerve. 

(2.) The sphenO'p€Uai%ne, or ganglion qf Meckel — is 
placed within die sph^io-mazillary fossa, below the second 
division of the fifth pair of nervcTs ; it is small, irregular in 
its form, having a convexity on its outer surface, and being 
flattened internally towards the lateral nasal, or spheno- 
palatine foramen. From this ganglion, rami are sent off 
superiorly, inferiorly, internally, and posteriorly. 

(a.) Rami e. euperiaree — from the upper part, two or 
three rami pass upwards to be connected with the second 
division of the fifth pair of nerves. 

The filaments given off inferiorly, are all distributed to the 
palate, and are termed the palatine filaments; they are 
three in number. The first is termed*— 

(a.) Hamulus e. palatinus magnus. — ^It enters the poe- 
terior palatine canal, first giving off a small nasal fihunent, 
which passes into the nose, and is distributed in the space 
between the two turbinated bones. The great palatme nerve, 
continues its course along the palato^maxillary foremen, 
sending filaments into the nasal fossae, and is lost by sup* 
plying the palate, and gums of the upper jaw. 

(6.) Hamuli s. palatini medii — descends along the pos- 
terior part of the palato-maxillary foremen, and eomes out of 
the canal through a foramen which opens in the fossa betweoi 
the two pterygoid plates, and then divides to be distributed 
to the soft palate. 

(c.) Hamuli s. palatini parvi — is still posterior to the last, 
and like it, is distributed to the soft palate, the uvula, and 
the tonsil. 

(b.) Rami 8. intemi — are three or four in number, and are 
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destiiied to supply the pharynx^ and the nose. They are 
termed the spheDo-palatine, or lateral nasal aerf es, and pass 
tbroQgh the spheno-palatine foramen to gain the nasal fossa, 
which they enter close to the posterior extremity of the su- 
perior turbinated bone, and here spread out upon the pituitary 
membrane of the superior and middle meatus of the nose, 
sending also filaments backwards, to supply the pharynx and 
palate. 

There is one filament in particular, termed the—-* 

(a.) Bamulus s. na^o-pola/tnw^— which takes its course 
from the superior part of the septum of the nose, descending 
obliquely forwards behind the pituitary membrane, to the 
opening of the anterior palatine canal of its own side, which 
it enters, and passing downwards towards the mouth, reaches 
the foramen incisiyum, produced by the union of die canal 
from each nostril ; and here the naso-palatine ramulus of the 
one side unites with that of the other, and produces a little 
enlargement, which has been termed by Cloquet, the spAeno- 
palaiine ganglion. This ganglion receives a filament from 
die great palatine ramulus. 

(c.) Ramulus $. posterior, vel vidianus, vel pterygoideus^^ 
directs itself horizontally backwards, through the pterygoid 
foramen or canal, emerging from which, it divides into two 
ramuli, first sending off within the pterygoid foramen fila- 
ments to the septum of the nasal fossae, and to the pharynx. 

(a.) Ramulus s. inferior, vel caro/uietM— passes imme- 
diately in the carotid canal, applying itself upon the coats 
of the carotid artery, and uniting with the filament whidi 
is connected with the sixth pair of nerves ; it descends to 
be connected with the superior cervical ganglion of the 
sympathetic; forming, therefore, a medium of communica- 
tion between the spheno-palatine, the cavernous, and the 
superior cervical ganglia. 

(6.) Ramulus s. superior, vel innominaius — passes up- 
wards, penetrates the fibro-cartilaginous substance, which 
closes the foramen lacerum basis cranii anterius, and enters 
the skull close to the anterior surface of the petrous portion 
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of the temporal bone, where it enters a grooTO, which con* 
diu^ it to a forameD termed the foramen innominatom, and 
which leads to the canal of Fallopius; here it becomes 
applied to the tronk of the portio dura, with which it passes 
to a pointy at the posterior and inner wall of the cavity of 
the tympannm, immediately underneath the base of the 
pyramid, where a foramen is placed, through which it passes;, 
it then traverses the tympanum from behind forwards, first 
under the incus, then between its long crus and the upper 
part of the handle of the malleus, with which it is in con- 
tact; it then descends forwards, and passes out of the. 
glenoid fissure, continuing its course downwards and in- 
wards to be connected with the ramusculus lingualis of the 
third division of the fifth pair, and terminating by forming a. 
kmd of ganglion around the submaxillary gland, which has 
been termed the smbmaxiUary gcwglion. This filament, 
therefore, forms a communication between the spheno- 
palatine, and submaxillary ganglia, and is termed the chorda 
tympani. In its course, it sends off a filament while within 
the cavity of the tympanum, which passes to the promontory 
and unites with a fileonent from the internal carotid filament 
Besides the ganglia we have described, there is generally 
another, situated within the skull, within the cavernous ainus, 
termed the cavernous ganglion ; it is very small, of a reddish 
grey color, placed to the outer side of the internal carotid 
artery, and sends filaments to be connected with the sixth, 
the first division of the fifth, the third pair of nerves, and 
the lenticular ganglion ; and also inferior filaments, whidi 
are connected with the superior cervical, and Mockers 

ganglion. 

Ganglia Cervieales. 

The ganglia which are found upon the neck, are three 
in number, and are named according to their relative position^ 
with respect to each other. 

The ganglion cervicale superius — is of an oval form, of a 
reddidi c(Jor, and is placed upon the rectus capitis anticos 
major, behind the carotid artery, and jugular vein ; reaching 
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firom Ae tiansvene process of the first to that of the* thbd,. 
and sometiiiies the fourth cervical vertebra^ or even lower* 
Its form and sise^ are Tanable ; it gives off lami^ in the fol- 
lowing direotioDS> upwards^ downwards^ outwards, inwards^ 
and forwards. 

(a.) Rami 8. svpmores.— These are two in number^ 
4hey ascend to enter the carotid canal, and upon the surface 
of the internal carotid artery, form divisions, so frequently 
Anastomosing with each -other, as to produce a distinct 
plexus ; from this plexus a ramulus is connected with the 
ramulus inferior of the ramus s. vidianus ; two or three other 
ramuU enter the caverpous sinus, and become connected with 
die sixth pair of nerves, and with the cavernous. ganglion^ as 
well as with the &tst division of the fifth. There are other 
small ramuK, which pass to the pituitary shaft ; also some 
deUcate ramuli pass into the cavity af -the tympanum from 
the carotid canal, where on the promontory they unite with 
the superior ramulus of die vidian ramus, and with a filament 
of the glosso-pharyngeal nerve, which latter gains the tym- 
panum through a foramen close to the stylo-mastoid foramen,, 
which opens ioto that cavity. 

According to Ribes, a filament is described as taking the- 
course ot the central arterial ramulus of the retina ; which 
he considers as forming a oommunicatbn between it and the 
superior cervical ganglion. 

' (b.) Ranrns s. tn/mor-^descttids from the inferior extre- 
■dity of the, superior, to the middle cervical ganglion, which is 
situated opposite to the fifth or sixth cervical vertebra, where 
it terminates; the size of this ramus is variable; its consist- 
ence resembles more that of the cerebral, than of the sympa- 
thetic nerves; it descends vertically in front of the rectus 
capitis anticus major, and the longus colli muscles ; behind 
the carotid artery, jugular vein, and pneumo-gastric - nerve, 
exterior to their sheath. In this tract, it receives some fila^ 
mentsfrpm the third and fourth pairs' of cervical nerves; it 
also unites widi the external laryngeal ramulus of the par 
vagum^ and sends off two or 'three delicat e filaments; which 

u 
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pais i&to the cbest, and assirt . b foomog . dbt^ <€aid&ac 
plexus. . •,.*•; 

• (o.) fiamt «. 6«/#nit— are aumeroufl ; abeve, A%y unite 
by several filamei^^ wkli an arch formed aroood the trans- 
verse process of the atlas, by the union of the anterioi 
brandies of the sub-occipital, and first pair of cervical nerves ; 
another filament subdivides, and communicates widi the an- 
terior branches of the second and third pairs of eorvicri 
nerves ; while die inferior of these «ctemal rami, unite with 
the anterior branches of the fourth pair of cervical nerves, 
and with the cervical plexns. 

. (p.) Rami s. t«Jeni»~are soft and dehoate neiyer ^ Ihef 
distribtrt^laments to .Ae rectnsi .capitis aniicus ntajof; and 
longutf* cdQi • muscles';' and fermmate in *the lafyniC 'imd 
' (^arynx-^assistiD^^-tbe g>losso-pharyngeal, and parvagum 
nerves in forming th^d'.pharyngeal plexus. 
' (e.) Rami s. *ai«^m(>ra»— are ntimerons and large,* and 
have been aometimes .called Ihe oeWi mollei^ ; the upper are 
. the . shortest, and a%j!^Dd to uniie with the i>ortio xhiia, 
pneamo^gfastriCy ah^ -tingoal iierves, sotm- lift^. they pftss 
out of the skull. ' The inferior pass downwards, are two 
or three in numbeiF, directing themselves from behind, 
forwards, to the' point of division of itke common carotid 
artery, where they form a pksRM, from which numerous 
ramuli are distributed, with the branches of. the fommon 
carotid artery, •atkl thencaretid ptexiis; uAitkig also with 
IBIamenCsffom theparVagdtn^' &nd portio duta. .l^e inferior 
one or*tw<6'6f*thede-*anterior'r^ta tubfite tbfo^ th^ tamulns 
<^rjcUacus*8tiperficialili, yfii superior ; of whicb^e shall speak 
ftiore particularly hereafter. 



.*. 



* • 

GangUan Cervicale MiMuB. 

This ganglion does not always exist; under whidi dreum- 
stance, the inferior ramus of the superior cervical ganglion 
descends to the neck of the first rib, to terminate in ^ 
inferior cervical gangUon ; but when present, it is situated 
close to the raraalus a. thyroidalis inferior, c^postte to the 
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cervical vertobra. Its form is eomewfaat rounded ; it is 
bounded behind, by the longus colli muBde, on which it 
re8t«; before, by the carotid artery, jug'ular rein, and 
poeumo-gastric nerve. It sends off inferior, external, internal, 
and anterior rami 

(a.) Raim s. inferiore^ — small, usually from five to six 
in number, descend — some posterior, and some anterior to 
the subclavian arteiy, to tenninate in the inferior cervical 
gfangflion. 

(b.) Rami s. e:vfemt~sometimes emanate in a single 
branch, pass outwards usually through the scalenus anticus 
muscle, and unite with the three inferior cervical nerves. 

(c.) iiciffit s. iniemi — accompany the inferior thyroideal 
arterial ramulus, around which they form a plexus. Some 
pass to the thyroideal gland, oesophagus, and trachea, 
uniting with the recurrent laryngeal ramus n. of the par 
vagum ; and one filament unites with the phrenic nerve. 

(d.) Rami s. anteriores^^are two or three in number, 
whidi unite in forming the ramulus s. cardiacus medius, 
whidi wilt be hereafter described. 

' .^ ^'^' Ganglion Cervicale Ii^erius. 

Is very irregular in its form, frequently appearing to 
consist of several small ganglia, connected by a reddish in- 
termediate tissue ; it is situated behind the vertebral artery, 
between the transverse process of the seventh cervical verte* 
bra, and the neck of the first rib, as well as between the 
scalenus anticus, and the longus colli muscles ; it furnishes 
auperior, inferior, external, internal, and anterior rami« 

(a.) Rami s. ^uperiores. — Some of these communicate 
with the middle cervical gangKon, others pass upwards upon 
the vertebral artery, forming a plexus upon it, and are de* 
•offtbed as passing upwards as high as the second cervical 
▼ertebra, where they unite with the sub-occipital nerve. 
Small filaments from this vertebral plexus, unite with each 
of the cervical nerves, as they emanate from the interver^ 
tebral fommina. 

u2 
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(b.) Ramus s. tfi/moi>— oommuDicates with the first 
thoracic ganglioD, 

(c.) Rami s. ea?^em»— are very DomerOas^ surroand the 
subclavian artery^ arouod which they form a plexus; and 
subdivide to accompany the branches of that arteiy. Some 
of these rami also unite with the anterior branches of the 
last four pairs of cervical^ and with the first dorsal nerve. 

(d.) Rami 8. iniemi — are few in number, and take thw 
course partly to the longus colli muscle, and in part assist 
in forming the pulmonary plexus, and unite with the recur- 
rent laryngeal ramulus of the par vagum, and with the 
phrenic nerves* 

(e.) Rami s. anteriores — ^form the inferior cardiac nerve. 

The cardiac nerves should now be described. These are 
three in number on each side ; and as they arise from the 
•superior, middle, and inferior sympathetic ganglia, they are 
accordbgly named the superior, middle, and inferior cardiac 
rami* 

(a.) Ramus cardiaeus superior, vel superficialis — arises 
by four or five lower anterior filaments of the superior 
cervical gangUon; these having united, form a small cord, 
which descends along the neck, by the side of the trachea 
and thyroid gland, behind the carotid artery, to the chest 
In this course, it sends filaments to assist in forming the 
pharyngeal plexus ; it also sends some to the thyroid gland, 
and others to be connected with the pneumo-gastric nerve. 
As it arrives in its descent* opposite to the middle cervical 
ganglion, it sends off a filament, which becomes connected 
with the inferior tbyroideal plexus of that ganglion, and 
unites with the descending cervical ramus of the hypo- 
glossal nerve. The superior cardiac ramus then enters the 
chest, behind the subclavian vein, and there becomes inti* 
mately connected with the recurrent laryngeal ramus of the 
par vagum, and with the inferior cervical ganglion. The 
superficial cardiac nerve of the left side, descends into the 
chest, between the common carotid, and the subclavian 
arteries^ where it divides into numerous filanients ; some of 
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which pas8 over the aorta, to mute with the inferior cardiac 
ramus, and cardiac filaments of the pneumo-gastric nerve ; 
while others pass behind the aorta, and assist in forming the 
posterior cardiac plexus* 

(b.) Ramus s. eardiaeus medius, vel magnus — is upon the 
right side larger than the other cardiac nerves ; it arises by 
four or five of the anterior filaments from the middle 
cervical ganglion, and descends along the inner side of the 
common carotid artery, passes in front of the subclavian 
artery to gain the chest ; here uniting in its course with the 
recurrent laryngeal. ramus, and pneumo-gastric nerve. It 
then descends obliquely inwards, passing -along the outer 
side of the arteria innominata, to reach the space between the 
ardi of the aorta and the trachea, where it terminates in the 
cardiac plexus* On the left side, the middle cervical cardiac 
ramus s. is not unfrequently wanting, and generally receives 
its principal branch from the inferior cervical ganglion. 

(o.) Ramus s. eardiacus tn/imorw— The filaments which 
form this ramus on the right side, spring from the bferior 
cervical ganglion, and immediately form a plexus, which 
descends vertically behind the subclavian artery, uniting with 
filaments from the recurrent ramus ; they then pass along 
the left side of the arteria innominata^ upon die anterior 
surface of the arch of the aorta, and between it and the 
pulmonary artery, assisting in forming the anterior cardiac 
plexus. Most frequently, on the left side, the middle, and 
inferior cardiac rami unite to form a single trunk ; under 
which circumstance, the eardiacus superior, and the eardiacus 
profundus pass separately to the heart; and on the right 
side, the eardiacus superior and inferior unite, leaving the 
eardiacus medius to pass separately. 

Plextu Cardiacus. 

This plexus is placed behind the ascending aorta, near its 
orig^ from the left ventricle, and in front of the right pul- 
monary artery ; it is of an irregular form, and is made up of 
fUaments proceeding from the cardiac rami of the opposite 
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sides, as well as of filameots firom die pneamo-gastnc 
nerves, and their recnrrent rami. 

In this plexus several small ganglia are ea rfos o d, and to 
the whole of them the term of cardiac gangUon is somelmies 
applied. This plexos receives at its upper part, the riglrt and 
left middle cardiac raau ; on die left side, prineipally fila- 
ments from the cardiacos superficialis ; and on die right 
side, from die ramus cardiacns inferior : while there emanate 
firom this ganglion, anterior, infericM*, and posterior num. 

(a.) Ramis. amteriores — are small and few in number, 
and are distributed to the anterior parieleS' of die*aorta. 

(b.) Rami s. posiieH0resJ^^4i^iaAiM^ 'm the pulmonary 

plexus. y .-' *■ , * ./^ ^ ..^ -; 

(o.) Rami s. tn^?rtor0S--^lffe vtftry iiihia^rtHis^ and are dis- 
tributed especially tq the* heaft ; tome rf tbein pasr back- 
wards, enctr(4ing the posterior comnaTy artery, and forming 
a corapletii )[>l^ns around its brandies, pass into the sub- 
rtmiee .cff^ the heaft,- where they terminate; odiers pass 
ft)fwa1rdi9>. surrounding the aorta, and produce die anterior 
i^rdiac plexus, b'eti/i^een the aorta, pulmonary artery, and 
veha cava^ From the' cardiac ganglion, numerous filaments 
tak4 th^ coiarto'of ihe pulmonary vessels, unite widi fila- 
m'ents o^ Ae'pneumo^gastric nerve, and assist in forming die 
pulinonary plexus, whidh upon die left side surrounds the 
ductus urt^rio^s/ ** 

CkmgHa Thwaeiea. 
. There ^W tw^e ganglia on each side of the diorax, 
plaeed behind die- pleura, one anterior to die bead of each 
Tfb : sometimes di^ e are but eleven, the last cervical, and 
the first dbrsal being united. Each of these ganglia is 
siMll, and triangular in figure, the first being Ae largest ; 
they communicate with one another, and send off external, 
and internal rami. 

(a.) Rami s. irofumtmicaii/ds.— These are smg^ branches 
of considerable size, and extend from the mferior edge of the 
ganglion above, to the superior edge of die ganghon below. 

(b.) Rami s. extnmi^^fmm two to four in number from 
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e«b gimglion, take their course Upwards and outfraidB, and 
alaioat immediately unite with a small branch from the 
flvteiior ramus of eadi dorsal n^Pfe, as it emanatee from the 
oiteivertebral foramen* 

(o.) Rami «. tnlerm— are very numerous, and Tariable in 
their distribution. Those from Ae upper ganglia, are the 
shortest, and terminate in the interior of the chest, communi- 
cating frequently with each o^r in front of the vertebral 
eohaimu, and uniting with the pulmonary plexus. While those 
from the inferknr ganglia are longer, and generally from the 
ffixth to the twelfth, unite to form the two splanchnic rami. 

(d.) Ramus s. spkmcknicus ffta;or— arises from the inner 
edges of the thoraeic gangHa, from the sixth to the ninth or 
tenth, by four or five filaments, fdiich take their course 
downwards along the sides of the Tertebral colunm, and 
opposite to the tenth dorsal vertebra unite to form a single 
bnmch, which passes through the lesser muscle of the dia- 
phragm into the abdomen; and immediatdy above the 
capsule renalis, it divides mto numerous filaments to unite 
with the ramus splanchnicus major of the opposite side, 
through the medium of the great semilunar ganglion, at the 
root of the coeUac axis. 

(b.) Ramu9 1. sflanckmcus minor — is formed by the junc- 
tion of rami arismg from the two or three inferior thoracic 
ganglia ; it passes into the abdomen l^ perforating the dia>- 
pbragm behind the greet splanchnic branch, and terminates 
partly by uniting with the greater splandinic, and in part 
by forming the renal plexus. 

Ganglia Abdaminales. 

OangUan Semilmnare. 

One on each side placed on the pilkrs of the diaphragm, 
partly upon the aorta, at the root of the coeliac artery, above 
and a Mttle behind the capsule renalis; above, the semi- 
lunar ganglia receive the greater splanchnic rami; and 
below, as they eonverge towards each other, they sometimes 
unite directly, so as to fomf but one ganglion ; more ft^ 
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quently, however^ this hdiod is ooly by small filaments 
That of the right side, is the larger of the two ;' it i& placed 
between the right pillar of the . diaphragm aod the Teoa 
cava : that of the left side, is plaeed upon the left pillar of 
the- diaphragm^ and generally lies upon the right dia^ 
phragmatic arter}% being covered by the tail of the pancreas. 
It is also between the splenic vein, which is abov^ it, and 
the left renal artery, which i^ below it 

Both the semilunar ganglia are surrounded by several 
other ganglia, termed the coeliac, which are i^nnected with 
each other by numerous short filaments, the whole producing 
the solar plexus ; from which, sets of filaments again are 
sent o£r, forming plexuses, taking the course of the arteries 
from the aorta^ and are named accordingly. 

(a.) Plexus s. diapkragnmiicus^'^TiBes from, the superior 
part of the solar plexus ; there are but few filamoats which 
enter into its composition, and they terminate by taking the 
course of the diaphragmatic arteries, and by uniting with 
the phrenic nerve. 

(b.) Plexus s. coeliacus. — ^The filaments forming thia 
plexus, are sent off from the inferior part of the solar plexus, 
assisted by filaments of the pneiimo-gastric, and phrenic 
nerves ; . when thus produced, it subdivides into three other 
plexuses. 

(a.) Plexus s. caranarius — stakes its course with the ramus 
arteriosus coronariqs of the cceliac artecy, which it embraces 
near its origin ; following the course of the lesser curvature 
of the stomach, it is distributed to its coats, and commu- 
nicates with the pneumo-gastric nerve. 

(6.) Plexus s. hepaiicus — much larger than the former, 
surrounds the hepatic artery, and vena portss, passing with 
them through Glisson^s capsule to the substance of the 
liver, to which it is distributed, accompanying the ramifica- 
tions of the hepatic vessels. It alsd sends filaments to the 
ductus communis cholidochus, duodenum, g^reater curvature 
of the stomach, and gall bladder ; and receives filamenta 
from the right pneumo-gastric nerve^ 
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(c.) Plexus $. 9]^emeu8''-^eoompmeB in a simibr Hoanner 
the ramifications of the splenio artery into the spleen, and 
Uke the ramifications of that artery, supplies the pancreas, 
the left extremity of the stomach, and the omentum. 

(o.) Plexus 8. meseniericus superiar.'^Tbe sdacr plexus' 
continues along the fore-part of the aorta, from the coeliac, 
as low as the superior mesenteric artery, where filaments 
accompany that vessel^ ^md form the superior mesenteric 
plexus*. This plexu^ then descends with tfie superior. mesen« 
teric artery, -between the pancreas and duodenum, then biS- 
tween the two layers of the mesentery, where it forms a 
net-work surrounding' the mesenteric glands, and which 
sends off filaments, that follow thet course of the arterial rami 
to the pancreas, duodenum, colon, and cecum. 

(d.) Plexus. 8, mesentericus inferior — is composed of fila- 
ments, which proceed along the front of the aorta, down as 
low iEis' the inferior mesenteric artery, where they take the 
oourse of that vessel, and form the inferior mesenteric plexus, 
being distributed with the arterial branches. Just as it is 
passing into the pelvis, this plexus divides into two portions 
—the inner of which takes the course of the common iliac 
artery, and its distributions ; the outer portion passes with 
the hsemorrhoklal branch of the superior mesenteric artery to 
the meso-rectum. 

(b.) Plexus 8. reiiaZt9— one on each side is made up of 
filaments from the solar, and coeliac plexus, and firom the 
lesser splanchnic nerve. It is furnished with small ganglia, 
situated behind the emulgent artery and vein, the ramifications 
of whidi they accompany into the substance of. the kidney. 

(f.) Plexus 8. spermaticus — formed principally from the 

renal plexus, and partly also from the superior mesenteric ; 

its filaments take the course of * the spermatic artery, in the 

male, to the testicle, and- in the female, to the ovaria and 

Fallopian tubeis. 

Qanglia Lumbales — 

Are usually five on either side, placed on the lumbar Vet- 
tebr», behind the vena cava on the right, and *the aorta on 
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the kH mim. They wmi off oeaniiaamtiog estemal, and 
intarnal lamL 

(a«) JZaMt «. cofMiuiisMii/M'— aie fihments wfaidi anite 
the five ganglia with eadi oAer ; tbeae filameDts are acmie- 
iMnu onited ia one oord, al odieni s^wiated into thfee or 
four. Tlw firit coHieeta the last diomoic ganglioD with the 
first hiinbar, add the lower one, the hat Iwabar with the 
first sacral* 

(a.) Rami $. eMterm — are naoalty two or three from each 
ganglion^ they cross in fcont of the lumbar arteries, the 
upper filaments being direeted obliquely apwards, the middle 
ones transversely^ and the lower ones downwards. They 
pass between the origins of the psoas nroscle, and opposite 
to the intervertebeal liommina unite with the ani s ffi or rami 
of the himbar senres. 

(o.) Rami s. inimnn are numeroosybnt extremely delicate, 
frequently uniting with eadiodmr in front of the aiorla ; they 
fom the aariie fhxuf; from which fihanents are distributed 
to be united with the several pieonises we have described, 
9nd tbe inferior filaments unite widi the hypogastric pleznsw 



Qanglia Saer^Uea. 

Are three or four on ei the r side, placed upon the anterior 
surface of the sacrum, behind the peritoneum; Kke die 
lumbar, dMj send off eoflsmunioaling, external, and internal 
rami— -the two latter, ooneurting in forming die hypogastric 
pboras. 

(a.) jRoutt $• ei> mm m ni ca$itm — form a junction between 
eadk of die sacral, and between the last lumbar and first 
sacral gangfia. 

(b.) Rami s^ e xt e rni i a re of considemble sine, and unite 
with the anterior branches of the sacral nerves, pardy to 
be distributed to the tevator ani mmsde* 

(c.) Rami «. intemi — are small, and unite widiin the 
middle of the sacrum from the opposite side ; from which 
unien filaments are sent <^, that assist in formiog the hypo- 
gastric plexuSr 
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Plexus Hypogasirieus. ;• *» .• • ; ^ 

This plexus is formed by filaments derived'ftohi 4he sciatic, 
inferior meseiteiie, and aortic plexases, as ^^1 as by fila- 
ments from the sacral ganglia. 

The hypogastric plexus distributes ramifications to the 
rectum, bladder, vesiculod seminales, in the male ; uterus, 
and vagina, in the female ; accompanying- * th^ arterial- 
branches which are distributed to those pafts; ' * • ^ 

The last pair of sa<»al ganglia sends off filaments, which 
pass downwards uid inwards on the anterior surface of 
the OS coccygis, on which tbey unite, producing a little 
ganglion, which has been termed the gangti&n trnpar; from 
die under surface of which, delieate filaments are distributed, 
which lose themselves on the extremity of the os coccygis. 
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CEREBRAL NERVES. 

1. First pair, or ouaotort. 

2. Second pair, or gftio. 

3. Third pair, or ifOTORE3 ooulorum. 

A. Ramus netvosus superior. 

a. Ramulus n. musouli reoti soperioris. 

b. Ramulus d. m. levatoris palpebraa superioris. 

B. Ramus n. inferior. 

a. Ramulus o. m. adductoris ocull 

b, Ramulus u. m. recti inferioris. 
e. Ramulus d. m« obliqui inferioris. 

4. Fourth pair, or pathbtici. 

5. Fifth pair, or trigeminus. 
A. Ramus n. ophthalmicus. 

a. Ramulua n. lachrymalis. 

' a. Ramusculus n. spheno-maxillaris, vel comma- 
cans. 
/3. Ramusculus n. malaris. 

b. Ramulus n. frontalis. 

a. Ramusculus n. super-trochlearis. 
/3. Ramusculus n. supraporbitalis^ 

c. Ramulus n. nasalis. 

a, Ramusculus n. ganglionicus. 
/3. Ramusculus n. nasalis intemus. 
y. Ramusculus mfira-trochlearis. 
B. Ramus n. maxUlaris superior. 

a. Ramulus n. orbitalis. 

a. Ramusculus n. malaris. 
/3. Ramusculus n. temporalis. 

b. Ramuli n. dentales posteriores. 
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c. Ramnlos n. infra-orbit&lis. 

a. Ramusculi n. externi et interni. 
/3. RamuBcuIUs d. deotalis anterior, 
c. Ramus n. maxiUaris inferior. 

a. Ramulus n. superior. 

a. RamnscuU d. temporales profundi 
/S, Ramusculi n. masseteres. 
. y. Ramuseulus n. buocales. 
i, Ramusculi n. pteryg^ideL 

b. Ramulus n. inferior. 

«. Ramuseulus n. lingualis, vel yustatorius. 
/3. Ramuseulus a dentalis inferior. 
% Ramuseulus n. aurieularis, vel temporalis su- 
perfieialis. 

6. Sixth paib^ or abducentbs. 

7. Sevbitih pair — portio dura, or facial nerve. 

A. Rami n, musculares. 

B. Ramus n. auricularis posterior. 

a. Ramulus n. anterior. 

b. Ramulus n, posterior, 
c. Ramus n. stj/lo^yoideus. 

D. Ramus n. digastricus, 

a. Ramulus n. superior. 

b. Ramulus n. inferior. 

E. Ramus n. temporo-facialis. 
a. Ramuli temporales. 

b: Ramuli malares. 
e. Ramuli buocales. 

F. Ramus n. cervico-facialis. 

a. Ramuli n. supra-maxiUares. 

b. Ramuli n. infra-maxillares. 

8. Eighth pair-— portio molus, or audftort nerve. 

A. Ramus n. eochlearis. 

B. Ramus n. vestibuli. 

a. Ramulus mag'niis. 

b. Ramulus medius. 

c. Ramulus minimus. 
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9. Ninth i^^ir, or GLopso-MARTNcmAi. ffUMWf». 
A. Ramus n. muMomoiicus. 
^ Bv Kami n. commumeatiie^ 
c. Rami n. pharyngei. 

D. Ramus n. lingualis superior. 
a. RaiMlM o. toMiUaris. - 

E. Ramus n. lingualis* n^tri^.** ./ ' 
. F. Ramus n. lingu^Ms ^nedms. ** 

10* Tenth PAHi-HPiA vjcnm, 'o» PsisuiKMiASfiuo nerves. 

A. Rami, n^'eommunicanies. 
Bf Ram t u n* pharyngtus. 

c. Ramus n. laryngeus superior^ 

a. Ramulus n. laryngeus ezlenMuu 

b. Ramulus n. laryngeus intenius. 

«• Ramusculi n. superiores. 
fi. RaDiusculi n. inferiores* 
D. Rami n. cardiaci. 

B. Ramus n. laryngeus ittferior, wl reeurrens. 

a. Ramuli n. cardiaci. 

b. jRamuli n. pulmonares. 

F. Rami n. pulmonares. • 
o. Rami n. cBSophagei. 

BU Rami n. veniriculares. 
11. Eleventh pair — ^htpo-olossus, or iamoual nerve. 
A. Ramus n. cervicalis descendens. 
a. Ramuli n. mosculares. 
b» Ramulus n. lingualis. 

a, Ramusculi n. muscularas. 

SPINAL NERVES. 

1. NeRVUS AOOE80(AIU8 WlLUSlC 

A. Ramus n. communicans. 

B. Ramus n. pharyngeus accessorius^ 
2. Nekvi sub-ogoipitales. 

"A. Jiamusn. anterior. 

a. RilmuU n. musculares« 
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. 9*., JS9»|M n. po«^mor. 
- * ^« ; Jlamulus D. oociptaiis superier et interous. 
h. Ramulus d. occipitalis sapoaar «i ejiteoMM. 
c. Ramulus u. occipitalia vthoof^ ¥el oerticalit. 

Nbrvi CnenoALBs. 

3. NeBVI CBRVI0ALE8 PRIMI. 

A. Ramus n. anterior. 

a. Ramulus n. ascendeos* 

a. Ramusculi u. commuoicantes. 

b. Ramulus n. desceodens. 

B. Ramus n. posterior, vel occipitalis magnus. 
a. Ramuli n. musculares. 

A. Nbrvi obrvicalbs secundi. 
A« Ramus nervosus anterior, 
a. Ramulus n* ascendens. 
fi. Ramulus n. descendens. 
B. Ramus posterior. 

5. Nbrvi cervicalbs tertii. 
A. Ramus n. anterior. 

b. /Zainii^ n. posterior. 

» 
Plbxcs Cbrvicalis. 

A. /20iiitis n. descendens intemus. 

B. Ramus n. diaphragmatums, vel pkreniens. 

c. Rami n. desoendentes extemi. 

a. Ramuli u. supra-claviculares. 

b. Ramuli n • supra-acroBMles. 

c. Ramuli n. sub-davicnlares. 

. d. Ramuli d. oervicalet profaMH. 
D. Rami n. aseendentss. 

a. Ramulus n. superficialis ecrili. 

b. Ramulus n. amioulafis. 

c. Ramnlus n* occipitalis nnor* 

6. Nbrvi cbrvicalbs ^uabtl 

ly 6, 9. Nbrvi 0BRVi0AU8~5tb, 6tb, 7tfc. 
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Plixus Axillaus. 

A. Rami n. ihoracici. . 

a. Ramulus n. anterior. 

b. Ramulus d. posterior. 

B. Ramus n. suprascapufaris. 
c. Rami n. tn/ra subscapulares. 

D. Ramus n. articiUaris, vel circwnfiexus. 
B. Ramus n. cu/aneus tn/«mii«. 

a. Ramulus n. extemus. 

b. Ramulus n. interDus. 

F. Ramus «• cuianeus intemw minor. 

o. /{amus n. cutaneus extemus, vel museutih^uianeus. 

a. Ramulus u. posterior. 

ft. Ramulus n. anterior. 
H. Ramus n. medianus. 

a. Ramuli n. muscukres. 

ft. Ramulus n. interosseous* 

c. Ramulus n. palmaris cutaneus. 

d. Ramulus n. digitalis primus. . 

e. Ramulus n. digitalis secundus. 
/• Ramulus n. digitalis tertius. 

g. Ramulus n. digitalis quartus. 
A. Ramulus n. digitalis quintus. 
t. Ramus n. ulnaris, vel cubitcUis. 
a. Ramulus n. palmaris. 

a. Ramusoulus n. profundus. 

/3* Ramusculus n. superficialis. 
ft. Ramulus n. dortalis. 

a. Ramusculus n. intemus. 

/3. Ramusi^ulus n. extemus. 
K. Ramus n. radialis, vel spiralis, 
a. Ramuli n. musculares. 
ft. Ramulus n. cutaneus posterior. 
c. Ramulus n. anterior, vel superficialis.. 

oe. Ramusculus n. externus. 

/3. Ramusculus n, intemus. 
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d. Ramulus u. posterior. 

a. Ramusciilt n. posteriores. 
/3. Ramusculi n. anteriores. 

Nbrvi Dorsalbs. 

A. Rami n. posteriares. 

a. Ratnuli n. intemi. 

b. Ramuli n. exteroi. 

B. Rami n. anteriores. 

10. Nbrvi dorsalbs primi. 
B. Ramus n. anterior. 

b. Ramulus n. descendeos. 

11. Nbrvi dorsalbs sbcunoi. 
b. Ramus n. anterior. 

a. Ramulus n* intercostalis. 

b. Ramulus n. brachialis. 

12. Nbrvi dorsalbs tbrtu* 
b. Ramus n. anterior. 

a. Ramulus u. iotereostalis. 

b. Ramulus n. bradiialis. 

13 to 16. Nbrvi dorsalbs— 4th, dtb, 6th, 7th. 
b. Rami n. anteriores. 

a. Ramuli n. intemi. 

b. Ramuli d. externi. 

17 to 20. Nbrvi dorsalbs— 8th, 9th, 10th, 1 1th. 
b. Rami n. anteriores. 

a. Ramuli n. intemi. 

a. Ramusculi n. profundi. 
/3. Ramusculi n. supericiales: 

b. Ramuli n. extemi. 

21. Nbrvi dorsalbs — 12th. 
b. Rami n. anteriores. 

a. Ramulus n. oommnoicans. 

Nbrvi Lchbalbs. 

22. Nbrvi lumbalbs primi. 
A. Ramus n. posterior. 
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B. Ramus «. anterior. 
83 to 2& Nbrvi LUMBAiAH-Siid^ 3rd^ 4tli, 5th. 

Plexus Lumbalis. 

A. Ramus n. spermaitcus extemus. 

a. Ramuhif n. intenius. 

b. Ramulas n* extemus. 

B. Ramus %. euiane%is extemus, #e< miuseuUh^utaneus. 
a* Ramulus n. abdominalis. 

•• Ramosculas n. externns. 
/3. Ramusoalus n. inteniiis. 
h. Ramulus n. descendens^ 

c. Ramulus o* cutaneus** 
€• Ramus n. cruraUs. 

a. Ramuli n. superficiales. 

b. Ramuli n. profundL 

a* Ramusoulus n. sapbsBDUS. 
D. Ramtu n. obturatwrius. 

a. Ramulus n. anterior. 

b. Ramuli d. posteriores. 
B. Ramus n. sacnhhtmbalU. 

a. Ramulus n* glutseus superior* 

Nerti Saoralbs* 

21. Nbrvi saoraus mm. 

A. Ramus n. posterior. 
b. Ramus n. anterior. 

88 to 30. Nbrvi 8ACRalb»— 2nd, 3Yd, 4Ak. 
k. Rami n. posteriores. 

B. Rami. n. anteriores. 

^l, 32. Nbrvi saoralbs — 5th, Btfa. 

A. Rami n. posteriores. 

B. Rami n. anteriores. 

Plexus Soumoini* 

A. Rami n. luemorrkoidales. 
m. Rami n. vesicates. 
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c. Rami n. vaginales, et vierini. 
D. Ramus n. glui4BU8 inferior. 

a. Ramulus n. glatasus medius. 

b. Ramulus n. sciaticus, vel pudendalis. 

c. Ramulns n. cruralis. 

D. Ramus n. pudic%8 ifUemus. 

a. Ramulas d. inferior. 

b. Ramulus d. saperior. 

E. Ramus n. isehiadieus. 

a. Ramuli n. musculares. 

b. Ramulas d. commuDicans. 

c. Ramuli d. musculares inferiores. 

d. Ramulus n. eulaneus superior. 

e. Ramulus n. peroueus, yel popliteus externus. 

«. Ramusculus d. cutaneus. 

/8. Ramusculus n. superficialis, vel musculo cuta- 

neus. 
y. Ramusculus n. profundus^ vel tibialis anterior. 
/. Ramulus n. tibialis posticus, vel popliteus internus. 
a. Ramusculus n. cutaneus tibialis, vel saphenus 

externus. 
0. Ramusculus n. plantaris internus. 
r. Ramusculus n. plantaris externus. 
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NERVUS SYMPATHETICUS. 

t 

Ganglia Capitis. 

1. Oanguon lenticularb, vel ophthalmicum. 

A. Rami sympaihetici superiares, et ifrferiares, vel ci- 
liares. 

2. OaNOUON SPHENO-PALATINIJ^ QR OAIfOLION OF M^KEL. 

A. Rami $. superiores. 

B. Rami 8. inferiores, vel pfdatini. 
a. Ramulas s. palatipus magous. 
ft. Ramuli s. palatini medil 

€• Ramuli s. palatini parvi. 
o. Rami 8. intemi, vel spheno-palc^iniy pr lateral naeat. 

a. Ramulus s. naso-palatinuist. 
D. Ramu8 8. posterior vidianue, vel pterygaideue. 

a. Ramulus s. inferior, vel carotideus. 

ft. Ramulus s. superior, vel innoininatus. 

Gangua Cbrvicaua. 

GkinglioD cervicale superius. 

A. Rami 8. superiores. 

B. Ramus s. inferior. 
o. Rami s. extemi. 

D. Rami s. intemi. 

E. Rami s» anteriores. 

Ganglion Cervicale Medium. 

A. Rami s. inferiores, 

B. Rami s. externi. 
o. Rami s. intemu 

D. Rami s. anteriores. 

Ganguon Cervicale Inferics. 

A. Rami 8. superiores. 

B. Ramus s. inferior, 
c. Rami s. externi. 
D. Rami s. intemi. 

s. Rami s. anteriores. 



table of nerves. 309 

Rami b. Cardiaci. 

A. Ramus s. cardiacus superior y vel superjicialis. 

B. Ramus s. cardiacus medius, vel magnus. 
o. Ramus s. cardiacus inferior, vel parvus. 

Plexus Caroucus, or Cardiac Ganguon. 

A. Rami s. anterior es. 

B. Rami s. posteriores. 
c. Ramis. inferioreS. 

Ganglia Thoraoioa, 

A. Rami s. communicantes. 

B. Rami s. externi. 
o. Rami s. interni. 

D. Ramtu s. splanchnicus major. 
B. Ramus s. splanchnicus minor. 

Ganglia Abdominalla. 
Ganglion Seiolunarb. 

A. Plexus s. diaphragmaiicus. 

b. Plexus s. caliacus. 
a. Plexus coronarius. 
ft. Pleicas hepaticas. 
c. Plexus splenicus. 

c. Plexus s. mesentericus superior. 
D. Plexus s. mesentericus inferior. 

B. Plexus s. renalis. 

p. Plexus s. spermaiicus. 

Ganglia Lvmbaua. 
a. Rami s. communicantes. 
B. Rami s. externi. 
o. Rami s. interni. 

Ganglia Sacralia. 

A. Rami s. communicantes. 

B. Rami s. externi. 
c. Rami s. interni. 

Plexus Htpoqastricus. 
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LECTURES ON ANATOMY. 



PART IX. 



THE ORGANS OF THE SENSES. 



LECTURE XXXVL 



THR ORGANS OF THR 8RN8R8. 

Descriptive Anatomy of the Organs of Vision. 

Thrse organs are placed within those cavities formed by 
the J unction of the bones of the fieice, which are termed the 
orbits. They have already been described with the bones 
of the head. ("Fufc Vol I. p. 70.^ 

The student, after referring to the osteological description 
of these cavities, should next examme them in reference to the 
eyes, and observe how well they are adapted, not only for 
the purposes of protection, but also to afford a varied range 
of motion for the purposes of vision. In aid of this object, 
we find the situation of the orbits contributes much to the 
perfection of this function ; thus the superior and fore part 
of the head is admirably chosen for many important purposes 
in the animal economy, as their vicinity to the immediate 
seat of the intellect, and nervous communication with the 
brain, render them capable of being adapted, by their exalted 
position and extensive motion, for the perception of sur- 
rounding objects. 

It may also be observed, that the orbits are much larger 
than the globes of the eyes ; this is not only for the purposes 
of. enclosing, at the same time, the numerous muscles, 
nerves and blood-vessels, which contribute to the function of 
vision ; but also to admit a motion of the eyes, mdependent 
of all the other parts of the body. Besides this protection^ 
from the bony orbits, the external delicacy of the . eye re- 
quires an apparatus for the purpose of defending it from the 
effects of the air, and other external objects, as well as to 
moderate and modify the degree of light passing to the organ. 
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Thus we have surrouDclbg the orbits, the eyebrows, eye- 
lids, eyelashes, meibomian glands, and lachrymal apparatus ; 
all performing their separate functions^ in aid of the perfec- 
tion of TiBion. 

These parts have been termed by Haller, the tniamina 
oculi. 

Of the eyebrow^y or «ttj90rc«lta.— These are two eminences, 
resting upon the superciliary ridges of the frontal bone, 
covered by short hairs, which are directed from within out- 
wards. They are larger internally, which extremity is called 
their head, they are arched in their centre, and their thinner 
and outer eztreniity is sometimes called their tail The color 
of these hairs is usually that of the hair of ^e head. A con- 
siderable quantity of fat is placed between the skin of the 
eyebrows, and the superciliary ridges of the frontal bone^ 
admitting of a motion produced by the orUculares palpebra- 
rum^ oorrugatores superciliorum, and the oceipito frontalis 
muscles. 

The eyebrows are supplied widi nerves from the first 
division of the fifth pair, and from the facial ; they derive 
their blood from the temporal, and palpebral ramusculi of 
the interaal carotid arterial ramus. 

Use, — To protect the eyes from perpendicular rays of light, to prevent 
the perspiration of the forehead from lodging on the eyelids ; and also 
they may be considered as organs of mental expression, indicating 
tfaeaght, sorprise, and aager. 



The eyelids, or palpebr^^'-^Te two moveable onitains, 
(daoed in front of the eye, and are distingmshed into an 
upper and a loww. The upper is bounded above by the 
efebrow, and the lower one below by the cheek. 

When the eyelids are closed, so that their free wrtremities 
are in contact with each other, the upper, it may be ob- 
served, from its larger size, descends so as to form the 
gceater portion of the covering to the eye ; and the motaoo 
of the lower eyelid, is comparatively limited. Both lids are 
convex externally, and concave internally, in a degree ccmt- 
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respondiDg to the cooTexity of the anterior part of the lobe 
of the eye. They unite at their transrerse extremities, 
fonmng two angples, the inner is the greater ; which dispo- 
sitbn depends apon the arrangement of the fibres of the 
orbicularis palpebrarum, having a tendon between them 
inlemally and not externally. The skin of both eyelids is 
thrown into numerous folds, by the action of the orbicular 
lAQScles ; they are more numerous upon the upper, which 
are coneaye downwards, while those of the lower have their 
eoncayities directed upwards. 

The free extremities of each eyelid, present numerous 
small orifices ; towards the internal angle, one may be ob- 
served on each Ud, which is termed ihepunctum laehrymdU^ 
Besides these, there are little orifices that point out the ter- 
mmation of the ducts of the meibomian glands, along the 
whole length of the lids ; these open inwards, towards the 
eyes ; and in firont of them are placed the eydashes, which 
are short stiff hairs— those on the upper lid being directed 
upwards, and those on the lower, downwards. 

The following tissues, enter into the composition of the 
^elids. 

The sAin— which differs only firom the cutaneous covering 
of the other parts of the body, in being extremely delicate, 
in not being connected to the sub-cutaneous tissues by adi- 
pose membrane, and in being semi-transparent Underneath 
the skin is situated the orbicularis palpebrsd muade ; towards 
the outer circumference of this muscle, the fibres are sepa- 
rated vridely from eadi other, so as to afford an indistinct 
appearaDoe of musclar fibre ; but towards the free edges of 
the lids,' the fibres are closer, larger, and straighter, forming 
what has' been considered by some anatomists as a distinct 
muscle, which they have named the m. tarsalts. 

A fibrous /issue— is situated under this muscular layer of 
each eyelid, which is stronger on the outer side, and is 
]^ku)ed on the upper lid, between the orbicularis and the 
tendon of the levator palpebrss superioris, and in the lower 
lid, between the orbicularis and the tunica conjunctiva. It 



316 THR ORGANS OF THR 8RN8R8: 

is iDserted into the tarsal cartilages, and is coDnected with 
the circumference of the orbits ; it is particularly obvious on 
the outer side, but becomes so. attenuated on the inner^as 
to be lost in cellular membrane. The tendinous expansion 
of the levator palpebrsB superioris, crosses this fibrous layer, 
as it passes to be inserted into the tarsal fibro-cartilage^ and 
serves to strengthen the fibrous tissue of the upper eyeUd. 

Fibro-tarsal cartilages — are one to the upper, and 
another to the lower lid of each eye. They have their 
elastic laminae, placed in the free edges of the lids, at the 
termination of the fibrous tissues just described. At the 
inner canthus, the cartilages of the two lids are connected 
with the tendon of the orbicularis muscle ; and at the outer, 
they terminate by uniting, through the medium of the fibrous 
tissue, widi each other. The fibro-cartilage of the upper 
Ud is larger than that of the lower, and of a different form, so 
as to enable the one to be distingui^ed from the other; it 
is broad in its centre, and contracted at- its' extremities ; tho' 
broadest part of the upper measuring usually about six lines, 
while in the lower it is not more than two ; but it presents 
nearly the same measurement in its whole length. They 
are convex upon their anterior^ and concave upon their pos- 
terior surfaces ; the latter presenting many vertical grooves, 
which lodge the meibomian glands. The adherent edges of 
these cartilages, are attached to the fibrous layers of the 
eyelids ; their free edges are thick, and somewhat bevelled, 
so that when the eyelids are brought in contact, a little 
groove is formed by their approximation, which is supposed 
to be for the purpose of conveying the tears from the outer, 
to the inner canthus of the eye. 

The meibomian glands^-^re small rounded follicles, of a' 
yellow color, which are placed between the tarsal cartilages, 
and the tunica conjunctiva, arranged in parallel vertical 
lines. These are described by Soemmerring as being about 
forty in the upper, abd not more than twenty on the lower 
lid. These follicles communicate with each other, and open 
at the free extremities -of the eyelids, upon the fore part of* 
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the eye^ through very minute apertures^ which are placed 
behind the ciliae in two transverse rows. The substance 
which is secreted by these glands, is of a sebaceous quality, 
and sufficiently firm to be squeezed out in a cylindrical 
forni. 

The cilia, or eyelashes — are strong hairs, placed in rows 
upon the anterior free extremity of each eyelid, but are more 
numerous and stronger upon the upper, than on the lower. 
They are so disposed, that those on the upper are <lirected 
upwards, with a slight curre, and those on the lower lid, 
with a curve downwards ; so that the convexities formed by 
these curves, are opposed to each other when the eyelids are 
closed ; but the free extremities of the hairs of each eyelash 
are so separated, as to prevent their entanglement. 

Tunica conjunctiva, or membrana adnata. — ^This mem*- 
brane belongs to the mucous system, and not only covers 
the posterior surface of the eyelids, but also the anterior 
surface of the globe of the eye. It is still a matter of dis- 
pute, whether or not this membrane is continued over the 
transparent cornea ; the distinct fibrous or laminated struc- 
ture of the cornea, and the complete absence of such an 
appearance in the conjunctiva, would lead one to doubt this 
being the case: while, again, the continuity of pustular 
disease over this portion of the globe of the eye from the 
eyelids, seems to argue for the continuation of this mem- 
brane over the whole of the fore part of the organ. At the 
free edges of the eyeUds, the tunica conjunctiva is con- 
tinuous with the cutis, and is pierced by the ducts of the 
meibomian glands ; or more properly, should be considered 
as passing into their apertures to form the follicular appa- 
ratus, as it passes through the puncta lachrymalia, to form 
the lachrymal duct and ductus ad nasum. At the inner 
canthus of the eye this tunic forms a fold, presenting a small 
projection of a pale red color, which is termed the caruncula 
lachrymalis ; in which may be observed «maU follicles, and 
very minute hairs ; and immediately to the outer side of the 
caruncula, another indistinct fold mav be observed, which 
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ffOtt its atoatbn, and resemUanoe to a similar structure, bat 
modi more developed in certain animals, has been termed 
the membrana nictatans. 

Practieai Remark*. 

The Qie of the eyelids is to protect the eye from light bodies, which 
are constantly floating in the atmosphere, as well as, by their frequent 
ioTolantary closing, to offer a relief to the retln« by an alternate ex- 
clnsion and admission of light They also, by the same motion, conrey 
the tears from the upper and outer part of the orbit to the puncta 
lachrymalia, which are situated at the inner eaothus ; this object is not 
merely to lubricate the surface of the eye, or to wash off light bodiet 
which are brought in contact with it ; but to spread over its anterior 
surface a thin layer of tear, which produces a refractive medium between 
that of die atmosphere and of the transparent cornea . — a theory, which 
b proved by the power of vision becoming imperfect when the tear b 
wiped off the globe of the eye. The eyelids are Ibble to numerous 
diseases, from the derangement of the several structures entering into 
their formation ; namely, those of the skin, cellular membrane, muscle, 
fibrous membrane, fibro-cartilage, meibomian glands, and hairs ; eadi 
of which are liable to peculiar diseases. 

Cf the Parts contained within the Orbit. 

It has already been said, that the globe of the eye only 
in part fills up the orbits ; the remaining space being occu- 
pied by a considerable quantity of fat, by the muscles, 
arteries, reins, nerves, and absorbents of the organs. 

The adeps contamed witbm the orbit, so surrounds the 
globe of the eye, as completely to imbed, and form a soft 
cushion for it^ protecting the globe from friction on the bone; 
and perhaps at the same time, may be useful in moderating 
the action of the muscles, and preventing too great an altera^ 
tion in the refractive power of its transparent parts. For 
these purposes, the adeps within the orlnt is found enveloped 
in large cells, and of a very soft consistence. 

The muscles of the eye^ are six in number — ^four of whidi, 
from their direction, are named the straight, and two the 
obUqne. The levatores palpebrarum superiorum, have al- 
ready been mentioned (Vide Vol. II. p. 71,) as moderators 
to the orUcubres palpebrarum. 
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The recti mosclefl — are named aecordbg^ to their use, as 
levator, depressor, abductor, and adductor muscles* 

Museulus levator oculi — arises from the upper surfietoe of 
the foramen opticum, immediately beneath the levator palpe* 
brae superioris, and is somewhat connected vriAk the neurilema 
of the optic nerve ; it then passes forwards on the upper 
surface of the ball of the eye, where it becomes aponeurotic, 
and is inserted into the sclerotic coat, anterior to the trans- 
verse axis of the globe ; its upper surface is covered by the 
levator palpebrsd superioris, from which, anteriorly, it is se- 
parated by tfie tunica conjunctiva. Its inferior surface rests 
upcMi the optic nerve, the ramulus a. ophthalmicus, and the 
nasal n. ramulus of the first division of the fifth pair. 

l/iffi. — ^To ndsd the eye. 

M. depressor oculi — arises from the under surface' pf .the 
optic foramen, by a tendon common to it, the adduc.tor and 
abductor oculi muscles ; it passes forwards, along the under 
surface of the globe of the eye, anterior to the great 
diameter of iduch it is inserted, similar to the lastnlescribed 
muscle. Its inferior surface is in contact with a quantity of 
adeps, and its tendinous insertion is covered by the lunipa 
conjunctiva; its upper surface is in connection with the optic 
nerve, and the inferior ramus of the third pair. 

C/«e.— To antagonise the levator oculi, and consequently to direct the 
papil downwards. 

M. abductor oculi — ^is placed on the outer side of the orbit; 
it has a double origin, partly from the optic foramen, and 
partly from a tendon which is attached to the edge of the 
foramen lacerum orbitale superius; between which two 
origins, the third pair of nerves, the sixth, and the ramulus 
nasalis of the first division of the fifth, enter the orbit The 
muscle passes horizontally outwards and forwards, beyond 
the transverse axis of the globe, to be inserted by an apo- 
neurosis into the sclerotic coat. Its external surface is in 
contact with the orbitar process of the sphenoid bone, and 
more anteriorly with the lachiymal gland; its internal sur- 
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face, with the optic Derve, the lenticular gangliota, and siitth 
pair of nerves, which ramify on it 

C/#e.— To direct the papii outvfttda. The pecaliarity to be obterred 
with respect to these muscles, is, that they receive a distinct pair of 
nerves, namely, the abducentes, which receive a filament from the 
sympathetic. No clear physiological theory has been formed upon this 
anatomical fact. 

M, adductor ocu/i-^^rises from the inner side of the optic 
foramen, from which it passes forwards, anterior to the 
diameter of the globe, where it becomes aponeurotic, and is 
inserted into the sclerotic coat. Its internal surface corres^ 
ponds to the orbitar process of the oethmoid bone, its ex- 
ternal to the optic nerre. 

U9e, — To direct the pupil inwards. In taking a view of the direction 
given by each of these muscles to the globe of the eye, first, by thdr 
separate, and secondly, by their collective action, it will be obvious, 
that the field of motion is as extensive and Taried, as the sphere of 
▼ision can require ; and yet a mystery hangs over the action of two 
other muscles, which ard connected with this organ. 

M. obliquus superior ocu/i— arises by a short aponeurosis 
from the upper and inner part of the optic foramen, where 
it is somewhat connected with the origin of the levator 
palpebrse superioris. It proceeds forwards along the orbitar 
process of the oethmoid bone, towards the internal angular 
process of the frontal bone, where a cartilaginous puUy is 
fixed, through which the tendon of this muscle passes, and 
is then reflected, passing from above downwards, backwards, 
and outwards, to be inserted by aponeurosis midway between 
the vertical diameter of the globe, and the entrance of the 
optic nerve. 

Uie. — To draw the point of insertion of the muscle forwards, in- 
wards, and upwards, making the globe of the eye perform a rotatory 
motion, which directs the pupil downwards, and outwards. These 
muscles receive the fourth pair of nerves, which are wholly distributed 
to them. ^ 

M. obUqutts inferior oculi — is situated at the under and 
fore part of the orbit, arising from the orbitar process of thc^ 
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superior maxillary bone, above the iofra-orbitar foramen, and 
jtist to the outer side of the lachrymal groove ; from this 
origin it passes obliquely outwards, backwards, and up- 
wards, to be inserted by a tendinous expansion into the 
sclerotic coat, behind the transverse axis of the eye, close 
to the entrance of the optic nerve ; its inferior surface lies 
upon the orbitar process of the superior maxillary bone, the 
upper is connected with the ball of the eye, and the de- 
pressor oculi muscle. 

Ute. — To draw the point of insertion of this muscle forwards, in- 
wards, and downwards, and consequently to direct the pupil backwardf » 
outwards, and upwards. Such would be its separate action ; but when 
in combination with the preceding muscle, they draw the eye forwards, 
and counteract the combined power of the four straight muscles. 

The lachrymal d|>para/t^— consists of the lachrymal 
gland, and lachrymal passages, which are placed within the 
orbits. 

The lachrymal gland — is a conglomerate gland, placed 
in a depression in the upper and outer part of the orbit, on 
the inner side of the external angular process of the os 
frontis, above the abductor oculi, and covered by the tunica 
conjunctiva. It is about the size of a small almond, of a 
pale red color, of an oval figure ; it may be separated in two 
or three lobes, which are further separable into small 
granules, connected by cellular tissue. ' Each of these 
granules receives a small ramification from the ramulus a. 
lachrymalis, and from which a small ramification of a vein 
commences, as well as a distinct excretory duct, which unites 
•with others, so that the whole gland does not produce more 
than seven or eight ducts, opening upon the inner side of 
the upper eyelid, arranged in a curved row— the convexity of 
which is directed upwards. The whole gland is surrounded 
by a distbct capsule. 

The puncta laehrymalia — are two small orifices to each 
eye, one on either eyelid ; they occupy the centre of a little 
tubercle, more or less obvious in different individuals, situated 
about a line and a half from the inner canthus* That of tl^ 
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upper eyelid is directed downwards^ outwardi, aftd baekf* 
wards ; and that of the lower^ upwards, backwards, and oatr 
wards ; both are therefore curved in such a mamier that theiv 
ooDTexities are directed towards each o&er. These puuc^ 
are the orifices of the — 

Lachrymal duct9^whi6ti extend from the puncta to the 
lachrymal sac ; the upper is rather longer than the lower, 
and more curved ; both of them open into the sac, rather 
above the centre of its outer side, and immediately bdiind 
the tendon of the orbicularis muscle. They usually open 
separately into the sac ; but sometimes they unite before they 
reach it. 

Lachrymal sac — is a small membranous pouch, composed 
of mucous membrane, placed at the inner canthus of each 
eye, and lodged in a bony groove formed by the os unguis 
and superior maxillary bone. This sac is closed above, and 
rises superior to the tendon of the orbicularis muscle, which 
covers its anterior surface, as well as some of the fibres of 
the orbicular muscle, and the integuments ; its inferior extre* 
mity is continuous with the nasal ducts. 

The interior of the lachrymal sac is lined by a continuatioa 
of the tunica conjunctiva, which afterwards lines the nasal 
duct and nose itself; its eolor is red, and it is always moist- 
ened by mucus. Its outer surface is covered by some mus- 
cular fibres, besides diose of the orbicularis palpebrse, which 
have been spoken of by anatomists as a distinct muscle ; but 
they appear to me to be part of the obliquus inferior, which 
may contribute in some measure to press its fluid contents 
towards ihe nose. It receives its btood from the ramuscuh 
a. palpebrales of the ophdialmio ramulus^and its nervous 
filaments from the ramulus n. nasalis. 

Nasal (fuc/.-^The bony canal which has already been 
described in Vol. I. p. 72. It is lined by a continuation of the 
mucous membrane of the sac, which adheres very firmly to 
the periosteum, and opens in the inferior meatus of the nose, 
under the inferior turbinated bone, by a small orifice, whidi 
is surrounded by a circular projection of pituitary membrane; 
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Ibe ifirectim of tbe dnot^ from its commeiioeiDent at the sac 
(o its termioation ia tbe nose, is obliquely backwards, and a 
little outwards. 

The tosfv— which are secreted by the lachrymal glapcls, and directed 
downwards and inwards by the action of the orbiculares palpebranun 
muscles to the pancta, to be ultimately conveyed to the nose ; are a 
muco-serous fluid, the specific gravity of which is somewhat greater than 
water; add according to Fonrcroyt contains water,' nmcus, muriate of 
soda, soda, phosphate of lime, and phosphate of soda. 

Tbe saline parts amount only to about 0* 01 of the whole. Under 
common drcamstances, the tears are principally, at any rate, in a great 
measure removed by evaporation ; as may be proved by the liability of 
the tears to flow over upon the cheek, when the atmosphere is loaded 
with moisture ; but when from mental emotion, or any other cause, the 
lachrymal gland is excited to inordinate secretion, then the tean fall 
upon the cheek, producing what is termed weeping* The secretions ttom 
the M^omian glands prevent the tears, in a great measure, from pas* 
sing over the lids ; as do also the cilise, excepting between the puncta 
lachrymalia and the inner angle of tbe eye, where there are no hairs 
placed, and where the tears therefore most readily accumulate and pour 
over. Towards this part of the eye, the tears are conveyed by the closing 
of the lids ; and here the puncta absorb them, probably by capillary at* 
traction, and they flow into the lachrymal sac, from whidi they are pro« 
palled by ^le action of the orbicular, and perhaps inferior oblique mnsdes, 
into the nasal duct, and from thence into the nose. Any interruption of the 
flow of the tears through the lachrymal passages, produces a consequent 
weeping ; it may depend upon disease of the puncta, lachrymal sac, or 
duct. If the symptoms depend upon disease of the puncta, or sac, they 
may usually be removed by injecting warm water through the lower 
pnnctum ; but when they are produced by obstruction in the nasal duct» 
tht sas should be laid open, and a style passed through the duct into 
the nose, and allowed to remain there until the passage is re-established 
—or a probe may be passed ap the nasal duct from the nose. 

Of the Qlohe of the Eye. 
Tbe parts wbich compose tbe globe of the eye^ are the 
OMmbranes or tuuicfi^ tbe humours, and also substances of 
a peculiar nature, as the crystalline lens, and the ciliary 
bodies; beside numerous vessels and nerves. The ball of 
the eye is spherical, its greater diameter is from before tq 
behind, in which direction it is usually about eleven lines ii^ 
length ; while its other diameters are only ten lines. The 

f2 
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globe of the eye is not completely circular, the transparent 
cornea being* a portion of a smaller sphere, projecting* on its 
anterior part. This projection forms about a fifth of the ball 
of the eye. 

The eye is bouoded anteriorly, by the tunica conjunctiya ; 
posteriorly, by the straight and oblique muscles, vessels, and 
nerves, and a considerable quantity of fat ; above and to the 
outer side, by the lachrymal gland ; below and to the inner 
side, by the lachrymal passages. 

Tktnica sclerotica — extends from the entrance of the optic 
nerve, to the circumference of the transparent cornea, 
forming about four-fifths of the circular investment of the 
eye ; it is a dense, fibrous substance, of a pearly whiteness, 
and is thicker posteriorly than anteriorly ; its external surface 
is convex, and is covered by the muscles of die eye, and their 
tendinous insertions, and by the tunica conjunctiva ; its inner 
surface is covered by the choroid coat, with which it is con- 
nected by blood-vessels, and nerves, and a delicate cellular 
membrane. A little to the nasal side, on the posterior sur- 
face of the sclerotic coat, is found a perforation for the 
entrance of the optic nerve; this is sometimes a single 
foramen, at others a cribriform plate. There are also nu- 
merous small foramina, for the passage of the ciliary vessels 
and nerves. Anterbrly, the sclerotic coat terminates by a 
circular opening, the edge of which is bifid, to receive the 
transparent cornea, in a similar manner to that in which the 
rim of a watch receives the glass ; of these bifid edges, the 
exterior is the largest 

At the point where the muscles of the eye become ten- 
dinous, the sclerotic coat acquires the metallic lustre of 
tendon ; while posterior to this point, it presents an opaque 
whiteness, in which situation it is stronger, and more dis- 
tinctly fibrous. 

At the point where the 'optic nerve leaves the skull, the 
dura mater forms a distinct envelope to it, accompanymg it 
as far as the entrance into the sclerotic coat, where it leaves 
the nerve, and connects itself with tfiat tunia 
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Cornea pMucida — ^fonns the anterior fifth of the ball of 
Ae eye ; h is Dot perfectly circular, its vertical bebg less 
than its transverse axis^ which is seven lines in length. Its 
anterior surface is convex, more or less prominent in different 
individuals, and is supposed by some anatomists to be covered 
by the tunica conjunctiva, and by others, by a mucous layer 
of a nature peculiar to itself; its posterior surface is concave, 
and povered by the serous membrane of die aqueous humor: 
its circumference ik received within die sclerotic coat, in a 
manner which has already been described, its edge corres- 
ponding to the bifid groove which receives it. 

The cornea is thicker than the sclerotic, being one third of 
a line, but is not like it fibrous ; being composed of five or six 
concentric lamellse, united by a very delicate cellular mem- 
brane, containing an aqueous fluid. 

Tunica eharoides — is placed between the sclerotic coat 
and the retina, and extends from the entrance of the optic 
nerve to the ciliary ligament ; it is of a dark brown color, 
being composed of a congeries of minute blood-vessels, 
united by a thin cellular tissue; posteriorly, it presents a 
narrow opening for die optic nerve; while anteriorly, it 
unites itself intimately to the ciliary ligament; its outer sur- 
face is covered with a brownish pigment, formed of small 
globules, which after death tinge die inner surface of die 
sclerotic coat The inner surface is covered much more 
abundantly by the pigmentum nigrum, which does not stain 
the retina, being separated from it by a reflected serous 
membrane, first discovered by Mr. Jacobs, of Dublin, and 
DOW termed the membrana Jacobi. 

The choroid coat consists of two layers, which are sepa- 
rable posteriorly, but inseparable when connected with the 
ciliary ligament; here it becomes puckered, forming a 
number of delicate folds, which sunound the crystalline lens 
and anterior surface of the vitreous humor. This coat appears 
to be composed entirely of blood-vessels ; the arteries are 
divided into two sets, the long, and the short ; the former 
are two in number^ pass forwards by the sides of the choroid 
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coat, and reaching the efliary Kgament are Erected inwaids^ 
to be distributed to the iris : the vessel on the outer side, is ar 
little above that which runs on the inner side of die eye. 
The short ciliary artefries are mach more numerous dian the 
former, pierce the sclerotic coat sooner, and then immediately 
divide into numerous ramifications, which anastomose upon 
the choroid coat. The veins of the choroid coat are larger 
than the arteries, and pass from before backwards, describing 
arches, and converging towards the posterior part of the eye, 
where they form three or four distinct venous trunks, which 
pierce the sclerotic coat, and terminate in the ophthalmic 
vein, which empties itself into the cavernous sinus. Ruysch 
separated these vascular distributions from each other, di^ 
viding them into two layers, the inner of which has gained 
ihe name of the membrana Ruyschiana, and secretes the 
pigmentum nigrum. 

LigamerUum ciliare — is a grey ring, of considerable finih> 
ness, forming a boundary to the anterior extremity of the 
choroid coat, and a bond of union between the sclerotic and 
choroid coats, and the iris. Its broadest part is not more than 
two lines in breadth, it is of a pulpy consistence, and from 
receiving the distribution of the ciliary nerves, and sending 
off other nerves to the iris, it has been considered by some 
anatomists as a ganglion, although its structure is unknown. 

Of the iris. — ^This is a delicate circular membrane, sue* 
pended vertically from the ciliary ligament, and behind the 
transparent cornea, so as to separate the space between the 
crystalline lens and the cornea into chambers, the anterior of 
which is much the larger of the two. They communicate 
with each other freely through the central aperture of the 
iris, which is called the pupil. The pupil is not placed in 
the centre of the iris, but rather nearer to its nasal than its 
temporal side. The iris has the power, during life, of con- 
tracting and expanding, so as to vary the dimension of the 
^upil. 

^ The circumference of the iris corresponds to the cihafy 
ligament ; the opening in its centre forms Uie limits of the 
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pupil; its aiiteri<tf sur&ee, fonniiig the posterior bcun- 
dary of the anterior obamb^ of the eye« is covered by the 
membraDe of the aqueous humor^ and presents different 
eolors in dfferent individaals, but which in some measure 
correspond with the color of the hair. On this surface aiay 
be observed striae^ passing from the outer circumference to*- 
wards the pupil, where they meet other striee, appearing like 
a fasciculus of circular fibres surrounding the pupil. These 
fibres have been supposed by some anatomists to be mus- 
oolar ; and Dr. Maunroir, of Greneva, considered the radiating 
fibres were for the purpose of dilating, while the circular 
fibres were for die purpose ol contracting the pupil, and 
forming a sphincter muscle. 

There is every reason to believe that the pupil is under 
the influence of a sphincter muscle, whidi, like the other 
sphincters in the body, has a tendency to remain permanently 
dosed — and to be opened only by the action of its moderators. 
This is evinced by the circumstance which occurs upon the 
exhibition of<a powerful narcotic, whidi, overcoming the 
action of voluntary muscles, leaves the pupil permanently 
contracted. This occurred but a short time smoe at Guy's 
Hospital, in a woman who made an attempt to destroy her- 
self, by taking a large quantity of laudanum. 

The posterior surface of the iris is covered by pigmentum 
nigrum, which, in the intervals of the ciliary processes, is 
'Continuous with the inner surface of the choroid coat ; and 
whtti the posterior surface of the iris is washed, a number 
of converging 8tri» may be observed, passing from the cir- 
cumference of the pupil, where they become blended, so as 
to form a membmnons zone. 

The iris is abundantly supplied with nerves and arteries, 
in a manner which has already been described. In the 
foetus, the pupil, up to the seventh month of utero-gestation, 
is closed by a delicate vascular membrane, termed the mem- 
brana pupillaris; which is supposed to be formed of a division 
of the aqueous membrane into two distinct bags, uniting at 
Uie pupil, and which afterwards becomes ruptured. 
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Oo the choroid ooai, ciliary ligameiit, and iris beinp dw* 
8#cted off, the retioa is exposed^which should next be 
considered. 

The r^/tna— ^s nsually described, is placed between the 
choroid coat, and the vitreons humour ; but there is, iu faot^ 
placed between them Jacobus membrane, whidi will be 
afterwards noticed. The retina extends from the optie nerve, 
with which it is continuous, nearly as far forwards as the 
corpus ciliare, within about two lines of which it terminates 
by a distinct edge. Its structure is soft, and pulpy; and 
from the manner in which it commences from the optic nerve, 
it does not seem to be the expansion of that nerve, but 
rather, as considered by M. Ribes, as a membrane to recetve 
the distribution of its medullary structure. After death, the 
retina is semi-timnsparent, and of a pale white color; it 
appears to be formed of two layers, which are separable, and 
more readily so when the central artery has been injected. 
Upon die inner layer, the distribution of this vessel may be 
traced, rendered quite vascular, while die enter layer is 
medullary. This division may also be demonstrated by 
macerating the eye for some days, when the medullary sub- 
stance may be washed off, and the vascular coat left entire. 
Anterior to the apparent termination of the retina, just poste^ 
rior to the corpus ciliare, there is a structure proceeding 
forwards to the crystalline lens, of which various opinions 
have been formed. Many anatomists consider it as a con- 
tinuation of die retina, which they describe dierefore, as 
terminating at the circumference of the lens. The late 
Sir William Adams considered it as a distinct structure, 
and from its tenacity and firmness named it the ligament of 
the retina. At any rate, it is demonstrable that there is a 
substance resting on the hyaloid membrane, and placed be- 
tween the defined line, forming the apparent termination of 
the retina, and the crystalline lens ; which to me appears to 
be a continuation of die tunica vasculosa rednfie — die me- 
dullary layer terminating at the point described, two Ibes 
posterior to the corpus ciliare ; anterior to which its prolong- 
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4tion could aflTord no setfioe to rmcm, as the rays refracted 
by Ifae lens could not impinge it The inner layer is termed 
Ibe tunica vasculosa retiiue. 

On the inner surface of the retina, about two lines to the 
outer or temporal side of the entrance of the optic nerve, a 
yellow spot (termed by Soemmerring the ** limbus luteus^^) 
may be seen, in the centre of which is situated the "foramen 
eentraie^'* These appearances being placed immediately in 
the axis of vision, have led to much physiological speculation 
with respect to their use, although little or nothing seems to 
be known about them. 

Besides the two layers of the retma, which have been 
described, it receives a distinct external covering from 
Jacob's membrane, which, according to some dissections 
made by my friend Mr. John Palrymple, seems to be a dis- 
tinct serous membrane, covering both the external surface 
of the retina, and the internal surface of the choroid coat. 
That a membrane did exist between the retma and dioroid 
coat, was first demonstrated by Mr. Jacob, of Dublin, whose 
name has been given to it ; but he did not describe it as a 
dosed serous bag. This membrane may be shewn, by care- 
fully tearing the choroid through, and everting it, when 
small portions of Jacob's membrane may be detached from 
the retina, and by inflation, rendered distinct from the medul- 
lary layer. 

The corpu$ eiliare — is a dark ring, constituted by the 
union of all the ciliary processes, posteriorly ; it is bounded 
behind, by the retina ; before, by the ciliary processes ; on 
its outer circumference, by the choroid coat; and on its 
inner, by the hyaloid membrane. 

From its anterior edge from sixty to eighty small vasculo- 
membranous bodies project, placed beside each other, which 
are the — 

Ciliary processes. — ^They pass forwards, surround the cir- 
cumforence of the crystalline lens, projecting into the poste- 
rior chamber, and are placed behind the iris and the ciliary 
Ugament. These processes are alternately, long and short ; 
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and as there is a apaee between ^eacfa (wo of them, the 
hyalc»d memhraiie and circamfereoce of the crjstallioe lens 
become stained in these spaces by the pigmmitamt n^;mai> 
in coneequence of the choroid and hyaloid membnnes 
coming' in ceotact 

The form of each ciliary process is triangvdar ; the base is 
attadied to the ciliary body, the apex is free in the posterior 
ehamber of the eye ; die superior surfioM^e is directed for- 
wards to the iris» and the inferior backwards to the lens. 

The Humours of the Eye, 

The aqueous Aiimo«r— enclosed within its proper mem- 
brane^ is placed immediately behind the transparent ccMnea, 
aad occupies the anterior and posterior chambers of the eye, 
so as to be opposed both to the anterior and posterior sur&ee 
of the iris, and the anterior surface of the crystalline lens. 
Its quantity is about six grains; it is secreted by its mem- 
btrane, which is capable of reprodudng it in a very short 
space of time, if it be evacuated either by a#ddeat,>or during 
any operation. 

The bqueous humour is slightly viscid; it does not co- 
agulate, either by acids or alcohol ; nor if submitted to heat, 
does it deposit any residuiMi. Its s. g. is 1 * 0003 ; it con- 
tains, according to Brande, a minute quantity of albumen ; 
and according to Chenevix, gelatin, albumen, and some small 
quantity of salines. 

In the foetus, the aqueous humour has a reddish tint. 

The crystalline lens — is placed between the aqueous and 
the vitreous humours ; and with respect to. its situation in 
the eye, is at about the junction of ithe two posterior thirds 
with the anterior third of the organ* It is not exactly placed 
in the oenftre of the antero-posterior axis of the globe, but 
rather to its nasal side — its axis corresponding to that of the 
pupil ; it presents two convex surfaces, the posterior of 
which is more prominent than the anterior. It is surrounded 
by a fine capsule proper to it, which is described as being 
denser, and more elastic anteriorly, than posteriorly; its 
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lipectf c gra^y 18 1 * 0790. As to its ehemioal compositioD, 
it differs from die aqueous humour in containiDg a greater 
quantity of g^latia^ and albumen^ «id in the absenoe of 
saline maibstanoee ; upon the application of heat^ it betomes 
peifbotly opaque. Within its capsule^ a small quantity of 
fluid is contained between it and the lens^ whidi is termed 
the liquar Morgagni^'^^ lens itself being composed of a 
concentric laminated structure^ soft and semi^^uid at its 
outer surface, and harder as it approaches the centre, where 
it has a nucleus, nearly of a solid consistence. 

The crystalline lens is held in its situation by the splitting 
of the hyaloid membrane, one layer of which passes anterior, 
and the other posterior to it Where the two layers of the 
hyaloid membrane reach the circumference of die crystalline 
tens, a triangular space is left, which runs around die lens, 
esA is termed die catuU of Petit. This canal is intersected 
by small septa, whidi give to it a vesiouhr appearance when 
inflated. 

£udi is die description of the canal of Petit, giren by most 
anatomists; but diere are others, who believe that the 
hyaloid membrane does not pass in front of die lens, but 
diat it is situated wholly behind it ; and that the membrane 
of the aqueous humor covers the lens in front, and uniting 
at its circumference with the hyaloid membrane, assists in 
forming the canal of Petit. If the lens be boiled, or exposed 
to maceration, it will separate into a number of triangular 
pieces, the apices of which are all directed towards the 
centre. 

In the fcBtus, the lens is of a reddish color, and soft ; in the 
adult, it is transparent ; and in old age, it becomes yellow, 
or of an amber color. The density of the lens gives to it a 
great refhictive power, and its double convexity tends to draw 
the rays to a focus upon the retina. 

The vitreous Aumottr— occupies the two posterior thirds 
of the globe of the eye. It is fluid, perfectly transparent, 
and when contained within its membrane, forms a tremulous 
mass. This membrane enters so intimately into the compo* 
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shioti of this part of the eye, that it may be desicribed in two 
parts — the vitreous fluid, and the hyaloid membrane. 

The vitreous humour mingles readily with water, does not 
coagulate by heat; its s. g. is 1* 0009, and is therefore 
rather denser than the aqueous humour ; but by chemical 
analysis, it is found to contain the same principles. 

The quantity of this humour, 'is computed to be not less 
than one hundred grains. 

The hyaloid membrane — not only surrounds the vitreous 
humour, but sends off innumerable processes into it, so as 
to divide the whole mass into cells, which communicate very 
freely with each other, so that if one cdll be laid open, the 
whole fluid escapes, although but very slowly, in conse- 
quence of the minuteness of the cells. The anterior part of 
the hyaloid membrane, between the corpus ciliare and the 
crystalline lens, receives the ciliary processes in little grooves, 
producing therefore small projections, corresponding with 
the interspaces of the processes, which are marked by the 
pigmentum nigrum, in a striated manner, so as to give it 
the appearance of a disk of a flower, and is sometimes called 
the corona cUiaris. 

The fue of the ?itreonos hamoar, it to give a general sapport to the 
tanic of the eye ; and from its density being less than that of the crys- 
talline lens, it tends to diverge the rays, and to form a larger pictore 
npon the retina. 

Phynology of the Eye. 

« 

The function of the eye is termed yision, or the sense of sight, and 
consists in the perception of the color, form, size, and distance of snr- 
rounding objects. 

In order to comprehend fully the uses of the several parts of the 
organ of vision, it is necessary to make a few observations npon the 
nature, and properties of light; which is the intermediate agent 
between objects, and the eye, and the canse of those impressions upon 
which vision depends. 

It is unnecessary to enumerate here all the phenomena and properties 
of light, as this rather belongs to the science of optics. Presuming, 
therefore, that the student has made himself acquainted with the 
elements of that science, from the ** Lectures on Natural Philosophy,'* 
so ably given by my colleague, Mr. Barry, at Guy's Hospital, I shall 
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lovch upon those parti only, which directlf hear upon the organiiatioii 
of the eye— and, first, of the nature of light. 

Light has heen admitted to he one of the imponderahle Kuhstances, 
emanating from the sun, and all Inminous bodies. 

It is of two kinds, natnra], and artificial. Natural light is that which 
is derived frem the son, and fixed stars ; and is so termed, to distinguish 
it from artificial light, which is derived from the combustion of inflam- 
mable substances, and from bodies heated to a state of incandescence. 

To these sources, may perhaps be added some minor causes, such as, 
the state of bodies which, from certain chemical changes, become 
phosphorescent, or are naturally so, as the glow-worm and fire-fly ; or 
which emit it in concurrence with electrical phenomena. 

From either of these sources, light emanates in the form of rays, 
passing in straight lines, and with a velocity almost inconceivable. 

It has been computed, that light travels two hundred thousand miles 
in a second, or twelve millions in a minute. 

Light was, at first, considered as homogeneous; but Sir Isaac 
Newton discovered, that when a solar ray is made to pass through a 
prism, it is separated and refracted into rays of different colors, 
producing what has been termed the solar spectrum : this' consists of 
an oblong image, consisting of rays of seven different colors ; namely, 
violet, indigo, blue, green, yellow, orange, and red, blended into each 
other, the violet ray forming one boundary, and the red the other. 
These rays not only differ from each other in their color, but in their 
illuminating powers, and other circumstances. The greatest illumin- 
ating power resides in the lightest yellow, and palest green ; the least, 
in the violet rays. 

Dr. Herschel discovered that light also is accompanied by rays which 
excite heat* and that this power was greater in the red, and least in the 
violet rays ; he also observed a spot, a little beyond the red, in the solar 
spectrum, where there was no light, but which was even hotter than the 
red itself; and inferred, that these rays must be less refrangible than 
those of light. Considerable variation has, however, been found in the 
situation of these calorific rays, apparently depending on the different 
powers of refracting caloric, in different transparent media. 

Another curious effect, produced by the decomposition of light by the 
prism, is, the exhibition of its chemical properties in rays, which excite 
neither light nor heat, but cause rapid chemical effects — Whence termed 
chemical rays. 

These, according to Ritter and Wollaston, are most powerful just 
beyond the violet ray, and diminish from thence progressively to the 
green, beyond which they are wholly lost ; hence the chemical rays are 
more refrangible than the luminous ones. Another remarkable property 
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of light has been ascertained by Mrs. Somer?ille» to belong to the most 
refrangible or chemical rays ; namely, that of imparting magnetic 
powers to needles, after an exposure of aboat two boors to a focus of 
the ?iolent rays. 

Certain bodies, as the diamond, and a compound named Canton's 
phosphorus, ha?e the power of absorbing light upon being exposed to 
the sun's rays ; and are capable of again emitting it lor a time, when 
removed from their influence. 

Rajrs of light, under common circumstances, pass in straight lines, 
and the bodies through which they pass, are termed media. Now these 
media, have a power of altering and modifying the course of the ray. 
This modification is called refraction, the light appearing. as if bent or 
broken; and it depends upon two eircumstanoes :^firsty upon the 
density, secondly, upon the combustibility of the medium through which 
the ray passes. Thus, when a ray of light passes from a denser to a 
rarer medium, as from water into air, it is refracted from a line drawn 
perpendicular to the point of con tact ; and this refraction will be greater 
in proportion to the rarity of the fluid into which it passes. When, 
however, a ray passes from a rarer to a denser medium, as from air into 
water, a contrary e^ect ensues ; the ray is drawn or attracted towards 
the perpendicular ; and this in proportion to the density and combusti- 
bility of the medium. 

It was formerly supposed, that this refraction was increased by giving 
a peculiar shape to the medium, if solid; but this is not the case; for 
lenses have merely the power of altering the disposition of one lay 
with respect to another, causing them to approximate, if. convex, or 
recede from each other, if concave. Now a piece of glass with 
parallel surfaces, of equal density with a convex lens, would produce 
an equal degree of refraction : in the former instance, passing out 
or emerging in a direction parallel to that of their impingence, or 
in which they had passed in, owing to the density being the same 
throughout ; in the latter case, their direction would be u nequ al, and 
they would tend to meet in a point or focus, owing to the density, and 
consequently the degree of refraction being unequal. The distance 
of this focus may always be determined by referring to the convexity of 
the lens : for if it be spherical, the focus will be at the distance of one 
quarter of its diameter ; if for a double convex lens, the focus will be 
situated at the distance of the seminliameter, of the sphere of which the 
surfaces of the lens form a part ; and if for a plano-convex lens, it will 
be seen at double the distance of a double convex lens, or at die distance 
of the diameter, of the sphere of wbidi the lens forms a part. While in 
concave lenses, their foci will be found bearing the same relation to the 
concavities of the spheres of which their surfaces form parts. 
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Gonea?e lentet hmTe the power of di?erg<ttg the njB of light, as if 
thej proceecM from a point anterior to the lens, and this in proportion 
to the degree of ^ir concavity. 

There are besides what are. termed mnltiplyiiig lenses^ consisting of 
numerons facettes, each of which receifing the light at a separate angle, 
gives rise to a separate impression upon the retina, and the optical 
illusion of so many distinct objects. 

So far with respect to light passing through transparent media. 
Now whenever a ray of light meets a body, which is not transparent, 
hence termed opaque, we find that it rebounds, or is reflected firom the 
surface, and at an angle equal to that at which it falls ; thus the angle 
of reflection is equal to the angle of incidence, and is opposed to re* 
firaction ; though it may be observed, that a body which refracts light 
always in some measure reflects it. 

Thus the modifications of light, are either transmission, reflection, or 
refraction ; from which modifications, the color and appearance of all 
surrounding bodies depend. Thus, a body which transmits some rays, 
and reflects dthers, has a translacent appearance ; such bodies as absorb 
all the prismatic colors but one, will appear visible by that color or 
tnodification which it reflects. It is curious that some bodies appear 
very diflerent by the light which they reflect, from that which they 
transmit. Thus, gold by reflected light, is of a brilliant yellow, but by 
refracted, of a maddy gre6n color. 

The operation of light in producing the phenomena of vision, may be 
cqnsidered under two heads ;— the perception of color and form, de- 
pending direetly on the rays of light ; and the perception of distance 
and size of objects, which is attributable to habit and experience, 
assisted in many instances by the sense of touch. 

We will now trace the progress of a ray of light, dirougb the different 
transparent structures of the eye, in its passage to the retina ; and we 
shall find the organ a most beautifully constructed achromatic instru- 
ment, capable of adapting itself not only to the quantity, but the modi- 
fication of the light which it admits. 

Light reflected from opaque bodies, pass off in straight lines in every 
direction. Some of these rays impinge the transparent cornea; and it 
is believed that they undergo some slight change in passing through 
the moisture which covers its anterior surface ; which may therefore be 
considered as essential to perfect rision. 

The rays which strike the opaque cornea, are reflected, and according 
to the laws of optics, at the angle at which they impinged ; and do not 
therefore interfere with the rays to be transmitted. The rays which 
impinge the transparent cornea, are refracfed towards the perpendlenltt 
hy the density of this structure; and by its convexity, they have a 
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tendency towards a focna » so at to coUaet the rays in qnantities corres- 
ponding to the sixe of the opening of the papil : and, indeed, there im 
reason to helieye that a reciprocal accommodation occars between the re- 
fractive power of the transparent cornea, and the contraction or dilatation 
of the papil ; which, perhaps, we may acconot for, by the changes which 
most necessarily take place in the aqueoos hnmonr npon any motion of 
the iris. Thas, when the papil contracts apon the membrane containing 
the aqaeoos homoar, the flaid mast necessarily be poshed forwards, and 
the transparent cornea rendered more con?ex, so as to alter the focas 
to the contracted dimensions of the papil ; and, on the contrary, when 
the papil is large, there is more space throagh the pupil, for the flaid 
in its membrane ; conseqnently, less pressare, and less convexity of 
the transparent cornea, and a proportionable divergent direction of 
the rays of the enlarged opening. Those rays, however, which do not 
pass throagh the pupil, are reflected from the iris, and denote its 
color. 

The rays transmitted by the transparent cornea and aqueous humour, 
through the pupil to the crystalline lens, now undergo saoh changes as 
are produced by a double convex lens, modified, however, by the variety 
of density in its different layers, as well as by the means which the eye 
itself possesses of altering its own refitctiye power. All the light 
which passes upon the anterior surface of the crystalline lens, is not 
transmitted, part of it being reflected, upon the posterior sur&ce of the 
iris, where it is absorbed by the pigmentum nigrum. These rays seem 
to have a considerable effect upon the iris ; for the rays which fall upon 
its anterior surface do not excite its contraction : bat Ihose reflected 
from the anterior surface of the crystalline lens, are absorbed by the 
pigmentum nigrum, and perhaps prodace those particular effects upon 
the iris. 

The rays which pass through the crystalline lens, converge so as to 
form a focus somewhat anterior to the sarface of the retina. Wert the 
two convex surfsces of the crystalline lens segments of ^e circle formed 
by the vitreous humour, the focas would then be in its centre ; but as 
the posterior convexity is more prominent than the anterior, the focus 
cannot be in the centre of the vitreous humoar. As soon as the rays 
emerge from the crystalline lens, they are passing from a denser to a 
rarer medium, and consequently diverge ; by which divergence, a larger 
picture is presented to the surface of the retina. 

In myopia there is a superabundance, in peesbyopia a deficiency, in 
the refracting powers of the eye. In the former instance, the cornea is 
^ore prominent, and the crystalline lens more convex than natural; 
consequently, according to the laws of optics, the focus must be con- 
siderably anterior to its natural situation, though this will depend upoa 
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the ^istaaoeof tbe object; tlliis, aa object irbich i« near, forming a 
l^reater angle, will have its focoi still fartber removed, jh> tbat it will 
be about its natural situation,. Now it is obvious, tbat any thing wbich 
will increase ^e angle formed by an object, tnnst produce the same 
efifoct; this is done by means of a concave lens. In presbyopia, we 
find the cornea and crystalline lens considerably flattened; so that 
according to the lawe of optics, the focus will be prolonged beyond its 
natural situation. Here, therefore, any thing which will diminish the 
angle, will remove this defect: this is done either naturally, by 
semovini^ the object to a gpeater distance, or artificially, by means of 
aoonvez leas, which, by converging the rays, must necessarily increase 
the angle at which they fall. 

• There is considerable difficulty in comprehending how the eye adjusts 
Usdf to the examination of objects at different distances ; but it is 
cedent that changes do take place ; for if the eye be examined when a 
person abstractedly^ brings his mind to dwell upon the consideration 
of a minute object, the pupil will be seen to contract ; and again, if 
the mind be directed to the imaginary examination of an extended 
landscape, the pupil will as immediately dilate. These phenomena 
seem to prove the necessity for some alteration in the adjustment of the 
globe of the eye ; and fts we know of no structure capable of being 
stimulated by the influence of the mind, but muscle, we have some 
right to infer, tbat the muscles are the principal regulators of the 
adjusting powers of the eye. 

Let us therefore examine the attachment of these muscles, and we 
shall find, that they are not only capable of directing the whole organ; 
but also of producing such changes in its figure, as must materially 
affect its foa, and refractive powers. 

With respect to the iris, no one has yet proved its muscularity ; and 
there are as many reasons to believe it is composed of an erectile tissue, 
as to admit of its muscular contraction. The ciliary processes, also, 
yet open a considerable field for investigation to the anatomist, and 
physiologist. Of these structures, nothing has yet been satisfactorily 
given. 

The pupil becomes motionless, and dilated, upon the division of the 
fifth pair of nerves ; and, according to some anatomists, the same eflfect 
takes place after the division of the third pair ; and sight is also lost 
upon the division of the optic nerve. It is evident, that the black 
pigment is of considerable utility, from the defective rision of albinos, 
in whom it appears to be deficient of color. 

The picture formed on the retina, communicates the impression of dia> 
tance to the brain, very much by the size of the picture, and the intensity 
of the light; thus, when two objects are placed at a distance, one 
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^Mnd the other. If tlM which is fart^tt horn the eye netivet 
hrigbtest ligpht, it will appear the nearest 

I might here dwell upon the diversity of opinion with respect to the 
central foramen of the retina, placed as it is in the very centre of the 
axis of vision, whether or not it receives any impression from light. 
I might speak also of the points of entrance of the optic nerves, which 
are denied the power of the other parts of the retina, of reoerving any 
impression from light Bat these are snbjects more for the direct consi* 
deration of the physiologist, and therefore should not be here discossed^ 
I would, however, strongly recommend the perusal of Potterfield, on 
the eye; and the article on optics, by Dr. Brewster, in Reeoea 
Encyclopedia. 

The diseases of the eye, have been so ably and frequently written on 
by various surgeons, and in itself offers so very extensive a subject, di ^ 
I shall not here enter upon it ; but refer my readers to authors wHi 
have exclusively paid attention to this branch of surgery. 



LECTURE XXXVII. 



OP THB ORGAN OF HEARING. 

Descriptive Anatomy of the Ear. 

The ear may be diyided into three parts : the external or 
outer, which is for the purpose of oollectiDg sound, and 
conveying it to the middle part, or cavity of the tympanun^ 
which modifies it, and the internal part, the seat of sensatiop, 
And which is capable of appreciating sound* \:^ 

* » 

Of the- external part of the Ear, or Auricle.^ 

The auricle in man, although furnished with small muscles, 
enjoys little or no voluntary motion ; but in most anhnals is 
capable of both extensive and variable movements. It is 
situated on either side of the head, at the posterior part of 
the face, beneath the temple, and in front of the mastoid pro- 
cess of the temporal bone. Its figure is irregularly oval, being 
larger above than below, and having its greater diameter 
vertical. The circumference of the oval is free above, poste- 
riorly, and below ; while anteriorly, it is connected with the 
posterior part of the cheek. 

. Uf^ the external surface of the auricle, there are Nu- 
merous elevations and depressions, which form a series of 
paraboUo curves, for the purpose not only of coUecfng, but 
also for directing sound into the tympanum. These eleva- 
tions and depressions have had names given to them, and 
therefore must be described. 

The helix — ^forms the outer inverted rim, commencing in 
the middle of the auricle, above the opening of the meatus, 
and directing itself first forwards, then upwards and bacfe- 

z2 
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wards, forms the circumference of the auricle, and termiQaCes 
below at the commencement of the lobe. Its inferior ex- 
tremity is somewhat bifid ; its upper limb is connected with 
another eminence, which is termed the anti-helix, while the 
lower one is continuous with the lobe. A groove is pro- 
duced between the helix and the other part of the auricle, 
which commences in the concha, takes its whole course, and 
bias been termed ihe fossa innominata, which is more or less 
distinctly marked in different individuals. 

The anMieliX''— commences behind the helix, where it is 
rising upwards from the concha to form the ^superior part 
of the auricle, by two crura, the upper one of which is 
broader, and more obtuse^ than the lower or narrower one ; 
they pass backwards, and uniting form one prominend^, 
which is thicker than the helix, becomes thinner however 
as it passes downwards to terminate just above the.anti- 
tragus, from which it is separated by a depression. The 
depression between the two crura by which the anti-helix 
commences, is termed the fossa navictdaris. 

The tragus — is a small triangular projection, which over- 
laps the opening of the meatus auditorius ; the base of the 
triangle is directed forwards towards tfae cheek, with which 
it is continuous ; and the apex overlaps the meatus. Above 
it is separated from the helix by a notch, and also below 
from the anti-tragus, which is posterior to it. 

The antutragus — is in form very similar to the tragtiis; 
it is situated below the anti-helix, and behind the tragus, 
from which it is separated by a notch ; its base is towards 
the lobe of the ear, and its Bpex is directed upwards, and 
slightly forwards towards the concha. 

The concha — is a deep davity, which is bounded ab6ve 
and behind by the anti-helix, and below by the tragus alid 
anti-tragus ; it is divided into two parts, an upper and a 
lower, by the commencement of the helix"; the lower por- 
tion of the concha is continuous with the meatus auditorhis. 

The lobe of ihe ear — is a rounded soft eminence, void of 
elasticity, which forms the termination of the circumference 
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of the auricle ioferiorly; it does not appear in any way 
destined to perfonn any office in the function of the auricle. 

The inner surface of the auricle, does not conespond in 
its convexity to the irregularities produced on the external 
surface ;. it is directed towards the head, having generally 
a slight inclination backwards, which would be more obvious 
but for the means adopted to prevent this tendency. 

The parts which enter into the composition of the auricle, 
are the skin, iibro-cartilage, ligaments, and muscles^ 

The 'skin — is extremely thin, and firmly united to the 
fibro-cartilage by a most delicate cellular membrane, which 
never contains any fat, as that substafnoe would have pre- 
vented the reverberation of sound ; but at the lobe, which 
has nothing to do towards the function of hearing, there we 
find the skin containing a considerable quantity of adeps. 
The integument of the auricle^ is also furnished with a 
great number of sebaceous follicles, and on the inner side 
of the tragus with some small hairs, which seem to be for 
the purpose of preventing light bodies floating in the at- 
mosphere, from passing into the ear. 

The fibro^artilage — is the structure which constitutes 
the form of the auricle, and possesses flexibility enough to 
admit of its motions, and elasticity sufficient to maintain its 
form, and ofier the best possible substance to admit of the 
reverberation of sound. It is this substance which gives 
the general figure to the auricle, and produces the various 
eminences and depressions which have been named ; but it 
does not, however, continue throughout the whole surface 
of the organ, being in some situations deficient: for instance, 
it is wanting between the helix and the trajgfus, and also 
between the termination of the helix and the anti-tragus. 
It cannot, however, be properly said to be entirely deficient 
in these parts, as its fibrous tissue continues, but the car- 
tilaginous does not. The lobe also has no fibro-cartilage 
entering into its composition. 

The ligaments of the auride-— are three in number, and 
are for the purpose of fixing it to the side of the head ; from 
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their relatiTe positioDSy they are termed saperior, anteriof, 
and posterior. 

The superior /i^amen/— "passes upwards, from the inner 
surface of the concha, over the posterior extremity of the 
zygomatic arch, and is lost by expanding upon the temporal 
aponeurosis. - 

The anterior /tgram^n/— connects the auricle to the zygo- 
matic process ; it is attached to it, and to the base of the 
tragus, being continuous with its fibro-cartilage. 

The posterior ligament — ^proceeds from the convexity of 
the concha, and is directed backwards to the mastoid pro- 
cess, with whi<shit is connected. 

The muscles of the auricle — are of two kinds; those 
vrhich are destined to move the whole auricle, and those 
which act only upon its individual parts. They are all, 
however, but very indistinct, and by some anatomists the 
existence of the second class is entirely denied; but as they 
are frequently found, it is right to describe them, and to 
consider their absence as the result of disease, and the 
tenacity with which children's ears are kept confined to the 
side of the head, for fear they should be directed forwards, 
as intended by nature. 

The muscles common to the auricle, are three in number. 

M. attollens aurem — is of a thin triangular figure, arising 
from the temporal aponeurosis, from whence its fibres de- 
scend, converging as they pass downwards to be inserted 
into the superior part of the inner convex surface of the 
concha. The external surface of this muscle is covered 
merely by the skin | its internal surface covers the aponeo- 
Tosis of the temporal muscle ; its anterior edge is longer, 
and more oblique than its posterior edge. 

Use. — To elevate the auricle, and at the same time to draw it for- 
wards ; hy which action it enlarges the concha, and opens the meatus 
auditorias externus. 

M. aurieularis anterior — is smaller than the last-described 
muscle^ and arises from the temporal aponeurosis, at the 
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poeiemr ex^mity of the a^gomatic arch, from wliich point 
its fibres passWckwards to be inserted mto the inner surfao^ 
of the h^lix; above, it is bounded by the lasHloscribed 
miisole ; While its lower edge has immediately below it, .the 
zygoma. ' . •' 

Ui$.^^To astist Ihe attollens ia drawing the aoricle upwards and 
forwards. 

M. auricularis posterior, vel retrahens oiertculam.^— This 
muscle is usually composed of three or four distinpt bundles, 
which proceed forwards from ihe anterior edge of the mastoid 
process, to be inserted into the inner surface of the lower 
part of the concha, by distinct aponeurotic fibres. 

Use. — To draw the auricle backwards, and to contract ill 9oak 
measure, the opening of the meatus extemns* ^ 

The muscles proper to the auricle, are five in number. 

M, iragicus — is the largest of the five, and may almost 
invariably be found ; it is of a triangular form, corresponding 
to the figure of the tragus ; it arises from the base of the 
tragus, and passes forwards, the fibres converging to be 
inserted at the apex of that body. 

Use.^^To draw the apex outwards and backwards, and to enlarge the 
opening of the meatus externus. 

M, afUutragicw — passes from the upper part of the fibro- 
cartilage, supporting the anti-tragus, and fills up the space 
or notch between the anti-tragus and anti-helix, to the fibro- 
cartilage of which it is also connected. 

C7#e.— Either to direct the apex of the anti-tragus outwards, by which 
action it enlarges the opening of the meatus, or else to draw downwards 
the anti-helix ; and in this action, perhaps, it renders the whole auricle 
a better vibratory medium. 

M, helicis major — is attached to the helix major, just 
where it is passing above the tragus ; from whence it passes 
downwards to be inserted into the fibro-cartilage of the helix, 
where it arises from the concha. 

Use. — To render the commencement of the helix major tense, and t» 
deepen the concha. 
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M. helieis mtVior^-4s sitaated behind and below the pf»- 
'CediDg musole, within the ooncha, being atia<^ed to the 
KH>mmencement of the helix major. 

Use, — To assist in increasing the coocayity of the concha. 

Af. transversus auricukf — is placed upon the inner or 
convex surface of the auricle ; it arises from the promineocfe 
produced by the fossa innominata^ aud is lost upon the con- 
vexity of the concha. 

Use,^^To diminish the depth of the concha, and aatai^onise the 
helices muscles. 

The arteries of the auricle are dervived from the ramulus 
a. auricularis posterior, and ramulus a. temporalis, of the 
external carotid ramus. 

The nerves spring from the auricular ramus n. of the 
third division of the fifth pair, from the posterior auricular 
ramus of the portio dura, or seventh pair, and from auricular 
filaments from the cervical plexus. 

Its absorbents pass to glands which are placed behind the 
temporo-maxillary articulation, upon the outer surface of the 
stemo-cleido mastoideus muscle. 

The meatus auditorius extemus — Pleads from the auricle 
to the cavity of the tympanum, and is placed between the 
mastoid pocess of the temporal bone, which is behind it, 
and the temporo-maxillary articulation in front of it, the 
zygomatic process above it, and the vaginal and styloid 
processes below it. In the adult subject, it is from elevea 
to twelve lines in extent, but does not pass in a straight 
direction, having an obliquity forwards as it passes inwards. 
It is also curved in this direction in such a manner that its 
calibre presents a convexity upwards, and a concavity down- 
wards. Its inner extremity terminates obliquely, as if 
truncated from above downwards, and from without to 
within, 8o that its inferior surface is longer than its superior. 
The meatus auditorius is formed of skin, fibro-cartilage, 
ceruminous glands, and bone. 

The skin — is a continuation of the integuments of the 
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wiricle passiog^ into the meatus, and forming . upon the 
external surface of the membrana tympani, a cul de sac, 
from which it is very readily separated by a putrifactive pro- 
cess. As it first enters the meatus, it is of the same thickness 
as on the auricle, but becomes more and more attenuated 
as it approaches the tympanum. In its course it is fur- 
nished with very small hairs, which are most evident at the 
commencement of the meatus. It is also perforated by a 
number of small openings, which are the mouths of the 
excretory ducts of the ceruminous glands. These are prin- 
cipally situated in the upper and posterior part of the 
meatus. 

The fibro^ariUage^H continued from that of the tragus, 
ttnd also from the inferior part of the concha, forming only 
a portion of a canal, the interspaces being filled up so at 
to complete the circle by fibrous tissue ; thus connectmg the 
soft with the bony structures of the meatus. The spaoes 
between the fibro-cartilag^nous portions, which are filled up 
'by the fibrous tissue, have been termed the fissursd of 
Santorini ; the larger of which is at the upper and back part 
of the meatus. 

The ceruminouB ^2aiu(s— -are placed between the skin and 
the fibro-cartilage, imbedded in cellular membrane; they 
are most numerous in the upper, and back part in the fissure 
of Santorini ; ^y are of a reddish yellow color, each being 
furnished with an excretory duct, to convey their peculiar 
secretion into the meatus. This secretion is a thick bitter 
fluid, but slightly soluble in water, and according to 
Vauquelin, contains an oil, albumen, and cobring matter. 

Of the Tympanum. 

The tympanum— or middle portion of the ear, is that 
cavity placed between the meatus auditorius extemus, and 
the labyrinth* 

The tympanum is very irregular m its form, but it presents 
parts of so much importance to the function of hearing, as to 
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render it quite necessary to subdivide this cavity into (Afferent 
surfaces or walls. It presents, ther^re, an external wall, 
filled by the membrane of the tympanum, and opposed to 
the meatus auditorius extemus; an internal wall, which 
separates the cavity of the tympanum from the labyrinth ; 
an anterior waU, which is bounded by the eustachian tube; 
a posterior wall, opposed to the « mastoid process of the 
temporal bone ; a floor, bounded by the carotid canal, and 
fossa jugularis; and a roof, which is bounded by the opening 
iq the mastoid cells, which pass upwards, backwards, and 
dj^y^w^trd^, to the mastoid process. 

' /.The sxtemal wcM — admits of little fiirther description dian 
that>Qf the membrana tympani, whidi principally composes 
it ; unless, indeed, we describe the rim of bone which ro- 
oeives that membrane. This aperture, or rim of bone, forms 
three-fourths of an oval figure ; the upper fourth not pre- 
senting a continuaticHi of the oval, but an irregular hori- 
cantal line, passing from before backwards. The principal 
irregularity in this line is produced at its upper, and anterior 
part, for the purpose of containing a membrane, which has 
been discovered by my friend Mr. Shrapnell ; and of which 
I shall give a sh«rt description, with the rest of the mem- 
brana tympani 

The membrana tympani — ^forms by far the larger portion 
of the outer wai], presenting an obliquity from above down- 
wards, and from without to withm, so as to fonn a very acute 
angle with the inferior surface of the meatus auditorius 
extemus. 

The membrana tympani, is covered externally, by the skin 
of the meatus auditorius, and internally, by the lining mucous 
membrane of the cavity of the tympanum ; while the middle 
fibrous tissue, is composed of radiating fibres, emanating 
from the manubrium of the malleus, to pass to the groove 
which is lodged in the bony ring just described. This 
membrane then, in fact, admits the manubrium of the 
malleus, so that the upper two thirds of the membrane are 
divided into two by this process of bone. 
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From the upper and anterior part of the membrana tym* 
pani, and occapying* the irregularity which hae been de^ 
•cribed^ in the horizontal upper fourth ot the oval rim of 
bone,^ there is a membrane diffiBrmg from tfie larger portion, 
in its structure, in the distribution of its fibres, in the 
plane of its surface, as well as in not being received into a 
groove. 

These circumstances, prove the necessary physiological 
difference between this portion and the rest of the membrana 
tympani; the latter being in every way adapted, from its 
tension, to vibrate ; while the former is, from its flaccid state, 
eoDstituted, rather to annihilate, than to propagate vibration. 
This portion of the membrane, Mr. Shrapnell has termed the . 
membrana flaccida : — a name aptly chbsen> jas' It /poipts. out 
at once, that the meml>raaa'4yvfpdn(^Jji .not/only'/ov th 
purpose of increasripgf 4)^1 'i^der ^^r$at6 oiroqKastdnces of 
diminishing t^ifbrii6^>v4bi^6n.^yTb^ direction 

of the- plan«rof;ihci^iafeinbrana tympanf, will be mentioned 
when; jdesc^bing tb«K manubrium of'thd malleus, upon its 
attacl^ei^ to which it depends. 

The inner wall — presents the following important parts. 

The fenestra ovaUe — has its long axis placed horizontally, 
and is situated in about the centre of the inner wall, but 
rather more to its upper and posterior part. The upper part 
of this oval foramen, has passing over it a projection, which 
marks the course of the canal of Fallopius ; below the fe« 
nostra, there is a projection of bone termed the promontory, 
beneath which, and rather posterior to the centre of the 
fenestra ovalis, is situated the — 

Fenestra rotunda — ^which is so overlapped by the pro- 
montory, as to require the temporal bone to be held in a 
particular direction to bring it into view. At the junction of 
the inner with the posterior wall of the tympanuro,/orafiitna 
are found, which admit of the passage of nerves from the 
eanal of Fallo[Hus, as well as from a distinct foramen, 
through which a filament passes from the glosso-pharyngeal 
nerve* At the junction of the anterior and inner wall, -the 
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two surfaces oonour in forming passages for the eotraDoe of 
the eastachiao tube^ and the tensor internus muscle. 

The anterior wall — in the dry bone, presents little to be 
observed, beyond the spaces for the eustachian tube, and 
tensor tympani muscle ; there is, however, above this a small 
opening, which leads to the fissura Glasseri, to transmit the 
chorda tympani nerve, and admit the laxator tympani muscle. 

The posterior wall — is almost a cribriform plate of bone, 
iBome of the foramina admitting of the nerves to enter the 
tympanum from the canal of Fallopius, and others leading 
into the mastoid cells. Upon this wall is to be observed, 
pointing to the long axis of the fenestra ovaiis, a hollow 
projection of bone, which is termed the processus pyror- 
midalis, ^nd which gives attachment to, and contains the 
musculus stapedius. On the outer side of this pyramid being 
nearer to the outer than the inner iyaH,4t is, that the ibramen 
is situated, for the passage of the filament of the glosso- 
pharyngeal nerve ; and tibove the pyramid nearest to the 
inner wall, small foramina are placed, which admit of the 
nervous filaments from the canal of Fallopius. 

The floor of the tympanum — furnishes foramina for the 
entrance of nervous filaments from the carotid canal, whidi, 
with the fossa-jugularis, forms its boundary. 

The roof of the tympanum — ^presents an opening of con* 
^iderable size, which leads backwards and downwards, into 
the mastoid cells, but nothing further worthy of observation. 

The eustachian tube — which has been described as opening 
mto the anterior part of the cavity of the tympanum, leads 
from the upper part of the pharynx to the ear, and is termed 
th^ iter a palato ad aurem. It is composed of bone, fibro- 
cartilage, and membrane, is^bout two bches in length, and 
in its course firom the ear to the pharynx, is directed for- 
wards, inwards, and downwards, terminating near the inner 
lamina of the pterygoid process of the sphenoid bone, by 
a large aperture, the sides of which, however^ so approximate 
as to form it into a kind of fissure. 

The bony part of the eustachian tube^ is placed itbovje^ the 
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' carotid canal^ and on the inner 'side of the fissnr^ Glasseri, 
in the angle formed by the* junction of the 'squamous with 
the petrous portion of the temporal bone. The fibro^carH" 
taginous portion does not form the whole circumference of 
its calibre^ but only the inner^ and anterior part of the outer 
wall of the canal ; it commences by being attached to the 
bony irregularities of the eustachian tube ; and as it passes 
forwards, towards the pharynx, it assists in filling up the 
foramen lacerum basis cranii anterius. 

The fibro-cartilage of the eustachian tube — gives attach- 
ment to the pterygoideus intemus, circumflexus palati, 
levator palati, and the tensor tympani muscles. 

The menibranous portion of the eustachian tube, forms 
the principal part of its outer parietes, and unites the two 
, edges of the fibroHcartilage-^thus completing the canal It 
seems to be a continuation of the mucous membrane of the 
pharynx, but much lighter in color, as it approaches the ear ; 
and having gained the tympanum, its texture and secretion 
are quite altered, so as to have led some anatomists to deny 
the lining of the tympanum by raucous membrane. At its 
pharyngeal extremity, the mucous membrane is much thicker 
and redder, and furnished with numerous mucous follicles. 

The ossicula audUwi-^ox bones contained in the tym- 
panum, are four in number; and itre termed the malleus 
incus, OS orbiculare, and stapes. 

Malleus — is placed on the superior part of the inner side 
of the membrana tympani, and is furnished with a head, 
neck, processus gracilis, and the manubrium. The head 
forms the upper part of the bone, is ovoid, presenting 
posteriorly, a double, smooth, articulatory surface, to be 
articulated with the incus ; this surface is divided into two 
by a slight non*articulatory process. The neek is very 
small, being scarcely more than a line in length, and unites 
the head to the manubrium ; it is situated at the upper part 
of the membrana -tympani, and gives attachment .to a deli- 
cate lengthened process, which is termed the processus 
gracilis. This process, passes horiasontally outwcirds and 
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forwards, to trayerse the fistura Glasseri, and giTOS attadi- 
ment to the las^tor tympani muscle. 

The manubrium^-o( the malleoa, is narrower than the 
necky and passes obliquely downwards, forwards, and out- 
wards, so as to be connected with the membrana tympani, 
terminating by a thin rounded extremity, which corresponds 
to the junction of the middle with the inferior third of the 
membrane. From the upper and outer part of the manu- 
brium, there projects a short process, which is sometimes 
termed the processus obtusus, which is attached by ligament 
to the bony rim of the outer wall of the tympanum, and 
forms a fulcrum for the motions of the malleus. This little 
process, close to its origin from the manubrium, gives attadi- 
ment to the tensor, or internal muscle of the malleus. 

Incus — ^is situated behind the malleus, and to its inner 
side, nearer to the mastoid cells. It presents a body, and 
two crura, which are separated from each other, and are of 
unequal length. 

The body— or head, is directed forwards, and slightly 
upwards, and presents a concave, semilunar, articulatory 
cavity, which is divided into two surfaces to receive the head 
of the malleus. 

The superior cni^— is the shorter, is strong and thick, 
and is directed downwards and backwards, to be connected 
by ligament to the posterior wall of the tympanum, close to 
the openings of the mastoid cells. This crus forms another 
fulcrum for the motions of the bones of the ear. 

The iirferior crus — is much the longer, and is directed 
downwards, forwards, and inwards, to be articulated to the 
OS orbiculare, so that its inferior extremity on its inner side 
presents a small articular surface ; in this course, the inferior 
crus of the incus runs nearly parallel with the manubrium o^ 
the malleus. 

Os orbiculare — is a small round bone, placed between the 
inferior crus of the incus, and head of the stapes; it presents, 
therefore, an inner, and an outer articular surface, for these 
two bones. 
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SHapes^s situated between the os orbicohre^ and Ae 
fenestra OTaUs, the long axis of its base being placed hoii-' 
zontally; it is divided into its head^ neck, two cnira, and 
Dase* 

The A^o^i— is directed outwards, and presents a small, 
ooncave articular surface, to receive the os orbiculare ; it is 
oonnected to the rest of the bone, by a small -neck, which 
results from the union of the two crura, the neck giving, 
attachment to the stapedius muscle. The crura are placed 
horizontally, one before the other: the anterior cms, is longer 
than the posterior, and both of them are curved ; they pass 
to be attadied to the base, forming a space, of a parabolic 
figure, which is filled up by a membrane. 

The base — ^forms the inner part of the bone, is a broad and 
thin plate, of an oval figure,- its long axis being placed 
horizontally, and applied to the fenestra ovalis, which it 
imperfectly closes, but is oonnected to its circumference by 
the membranes of the tympanum, and vestibule. 

Muscles of the Ossicula. 

M. tensor tympani, vel internus malleus — arises from the 
petrous portion of the temporal bone, and the osseous canal 
of the eustachian tube ; from this point, it takes its course 
backwards and outwards, parallel to and above the eusta- 
chian tube, enclosed in a distinct canal ; when it reaches the 
cavity of the tympanum, it becomes tendinous, and passes 
through a hamulary process, at the termination of the canalv 
and taking its course slightly upwards and outwards, to be 
inserted into the processus obtusus of the malleus. 

Use.'^To draw the manubriam of the malleus, and consequently the 
memhrana tympani forwards, upwards, and inwards — thus rendering it 
tense. 

M. laxator tympaH\^ vel malleus extetnus. — ^This muscle 
arises from the little styfeidtprocess, at the extremity of the 
spine of the sphenoid bone, and from the cartilaginous poi^ 
tion ot the eustachian tube, and then passes backwards to 
enter the glenoid fissure, and thus gain the cavity of the 
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tympanum, where it is inserted, by passing slightly outwards, 
into the processus gracilis of the malleus. 

Use. — Is not, as usually described, to relax the tympanum; this most 
be obvious at once to any one who examines the direction of its course* 
and point of attachment to the malleus, which must produce a motion 
of the membrane, similar to the last-described muscle; and coAse- 
qnently. In concert with it. It may properly enough, therefore, be 
called the m. tensor tympani extemus. 

AT. stapedius — is a delicate round muscle, contained in 
the cavity of the processus pyramidal is, from the interior of 
which it arises ; its tendon passes out of the foramen at the 
apex of the pyramid, to be inserted into the posterior cms of 
the stapes, close to its neck. 

Use. — To draw the head of the stapes backwards, and elevate the 
anterior extremity of its base ; it may also act upon the whole chain of 
the ossicula, rendering them tense* 

The tympanum is lined by membrane, idiidi is continued 
from the pharynx, and is therefore a portion of the gastro- 
pulmonary mucous membrane; but in diflferent parts of its 
course along the eustachian tube, and more particularly in 
the cavity of the tympanum itself, its structure and secretion 
differ so much, as frequently even to lose the character of 
mucous membrane, and has led some physiologbts to deny 
its existence in these parts. 

TTie Labyrinth. 

The io^ynWA— is the third, or internal portion of the eai:^ 
it is placed between the tympanum, and the meatus audito- 
rius internus, and is composed of the vestibule, semi-circular 
canals, and cochlea. 

The vestibule. — ^In prosecuting the dissection of the ear 
according to the plan I have here adopted, I should wish 
first to direct the student's attention to the precise position 
of the vestibule, which is a cavity placed immediately to the 
inner side of the fenestra ovalis. This cavity is of an irre- 
.gular figure, about the size of a swan-shot, presenting 
strong parietes in every direction; and the following forar 
mina opening into, and from it. 
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The firgt.openiogy is the one we have already described 
firom the tympaDum, the fenestra 'ovalis, which forms the 
greater portion of the outer wall, or boundary of the 
Yestibule. Posteriorly, there are five openings from the 
semircireular canals, the relative position of which will be 
immediately described. Upon the posterior part of the 
inner wall, a sixth is found, the entrance of the aquedactus 
yestibuli, which, externally has already been described to 
open immediately behind the foramen auditivum internum. 
The last or seventh opening, is the scala vestibuli, which 
leads down to, and indeed assists in forming the cochlea. 
This opening is placed in the inferior part of anterior wall 
of the vestibule There might also be mentioned some very 
minute foramina, which give passage to the filaments of the 
portio mollis. 

Of the Semi-circular Canals. 

These are three in number, placed within the substance 
of the petrous portion of the temporal bone, above and be- 
hind the vestibule. Their direction differs; and with respect 
to the long axis of the petrous portion of the temporal bone, 
they may be named the vertical, the oblique, and the hori- 
zontal canal. 

The vertical — usually called the superior vertical canal, 
is intermediate in size, between the oblique and the hori- 
zontal; it presents an internal and external crus, and its 
convexity faces immediately upwards. It is hollow, as its 
name would imply ; and its outer crus opens upon the outer 
side of. the roof of the vestibule, near to the posterior wall 
Its inner crus forms a common opening with the superior 
crus of the oblique canal on the internal wall. 
. The oblique canal — is placed on the inner side of the 
other two canals, and is nearly parallel with the posterior 
surface of the petrous portion of the temporal bone ; its 
convexity is directed towards the mastoid process of the 
temporal bone ; its superior crus opens in common with the 
internal of the vertical, and its inferior near to the commence- 
ment of the scala vestibuli 

2 ▲ 
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The harizontiU eanai-^ tfte snudlest of tbe three, and is 
placed below,— each cnia q;>eBiDg separately into ike vesCi-^ 
bule. The out^ eras opens inunediately below the outer 
crus of the Tertical canal, and the inner opens between the 
two crura of the oblique canaL The conrexily of this eana^ 
is directed backwards, towards the mastoid process of the 
temporal bone. 

Where these semi-mcular canals temnittte in the vestibrie, 
they each enlarge at one of their extremities, — formiDg what 
is termed the arapulku 

The ampuUsB of the Tcrtioal and the horizontal canals, are 
formed by their outer crura ; and in the oblique canal, by 
its inferior eras. The pontinualion of these ampullar, seem 
to form a large proportion of the cavity of the vestibule ; 
and that ofthe inferior crus of the oblique, may be traced as 
continuous with the s<^la vestibuli. 

The cochlea — forms a part of the labyrintfi ; but it may 
also be said, in some measure, to belong to the cavity of the 
tympanum, below, and to the inner side of which it is placed 
The cochlea is made up of twd canals, separated from each 
other by a spiral process of bone, which ^ are windmg around 
a central pillar called the modiolas, and are all eadoeed in 
the substance of the petrous portion ofthe temporal bone. 

The first canal to be desenbed, is the seti^ tympanic 
which commences from the fenestra rotunda, passing down- 
wards, forwards, and inwards, and taking the two turns and 
a half around the modiolus, it termmates at the apex of that 
pillar of bone in an opening. The roof of this canal is in 
its whole course formed by the lamina spuralis. 

Lamina sptro/ts— commences from the vestibular side of 
the inner wall of the tympanum, between the fenestra ovalis, 
and the fenestra rotunda, separating those foramina firom 
each other as the promontory does upon the inner wall of the 
tympanum ; from that point it passes forwards and inwards, 
until it meets the modiolus, around which it takes two tuns 
and a half ; and at the apex or outer extremity of this pillar, 
it projects a little over the opening of the scala tympani, and 
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lenniiialM io what b oaUed the hanmlaiy process. From 
the anterior part of the veatibule, and consequendy above 
die lamina spiialis, the seaia vestiMi commences. This 
canal passes downwarde and forwards, until it meets with 
the modiolus, aronnd whieh it takes two turns and a half, 
terminating at the apex of the modiolus, above the hamulary 
process of the lamina spiralis. 

The modiolus*-^ a pillar, which crosses at right angles the 
petrous portion of the temporal bone, ejctending from the ter^ 
minatioa of the foramen auditivum internum, obliquely out- 
wards, to the cupola of the cochlea. The modiolus is conical 
in its form, its base is towards the foramen auchtivum intenum, 
and is cribriform for the passage of the portio mollis. Hie 
apex which terminates the modiolus, as well as the scala 
vestibuli, the scala tympani, and the lamina spiralis, are all 
overlapped by the concave portion of bone termed the 
cupola, in whi^ there must therefore be placed two open- 
ings—one, the termination of the scala tympani, and the 
other, the termination of the scala vestibuli If a fluid were 
injected from the vestibule into the cochlea, it would fill both 
soahd, but not pass into the cavity of the tympanum, as the 
fenestra rotunda is closed by a membrane. 

The bony cavities of the labyrinth are lined by a very 
deUcate membrane, which proceeds from the cavity of the 
vestibule into all the semiH^ireular canals, forming within 
them smaller canals than the bones themselves ; and from 
the anterior part of the vestibule, it also passes down the 
seala vestibuli, covering the upper surface of the lamina 
spiralis ; it then proceeds to the hamulary process widiin the 
cupola, winds around it to gain the scala tympani, lining it 
in a similar manner. 

It should be remarked, however, diat the lamina spiralis in 
separating the scato from each other, does not form a com^ 
plete bony partition ; one half being membranous, but that 
part of the larama spwaHs which is next to the modiolus, is 
beny. The cavity of diis mambrane, contains a fluid wluch . 
is somewhat viscid, fills all the cavities of the labyrinth, and 

2 ▲ 2 
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is opposed to the. ultimate- andy 8entieot!exlareini<ie8 of die 
portio mollis. 

From the scala tympani, just withia the membrana feneslTa 
rotunda^ a minute opening, named the aqueductus cocUe^f 
leads to the base, of the peftrous portion of .the temporal 
bone, where, it opens under the. dura mater, between the 
fossa jugularis and carotid canal. 

The nerves which supply the organs of- hearing, ere the 
portio dura, portio mollis, glos8o-pharyngeal,and sympathetic. 

The portio dura and the portio mollis together pass into 
die foramen auditivum internum, at the bottom of which 
they separate— the portio dura to enter the canal of Fallopius, 
and the portio mollis to pass through the cribriform openings 
of the labyrinth. . But just before these two nerves sepa- 
rate, according to the recent dissections of my friend Mr. 
Shrapnell, they decidedly communicate with each other; 
which circumstance has been denied by most anatomists. 
The portio dura, soon after it has entered the canal of 
Faliopius, receives the superior nervous ramulus from ihe 
ramus vidianus of Meckers ganglion, which enters at the 
foramen innominatum; and these nerves also unite with each 
other, and together proceed along the canal of Faliopius/ in 
a direction upwards and backwards, over the inner wall of 
the tympanum, and immediately above . the fenestra ovalis ; 
it is then directed downwards and backwards to gain the 
foramen stylo^mastoideum, where it passes out to be distri- 
buted upon the face. In this course, however, immediately 
behind the fenestra ovalis, and at the base of the processus 
pj'ramidalis, there is a foramen which leads from the canal 
of Faliopius, and through which a nerve passes into the 
cavity of the tympanum : this nerve has always been hitherto 
described as the chorda tympani, and taking its course for- 
wards between the manubrium of the. malleus and the long 
erus of the incus,. to gain the fissura glasseri, and to be ulti- 
mately connected with the ramusculus gustatorius of -the 
ramus n.' naxillarius inferior^ of the third divisioui of the fifth 
pair. 
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Mr. SbrepDelly boweTer, desoribes the nerve wbich passes 
OQt of this foramen, as diYidbg* into two or three filaments — 
one passing* upon the promontory , to unite with filaments 
from the carotid canal ; another, which passes to the mem- 
brane of the stapes ; and a third, to the stapedius muscle: 
while the chorda tympani, he considers as emanating from 
the glesso-pharyngeal nerve, entering a foramen immedi- 
ately anterior to the stylo-mastoid foramen, passing up in 
the direction of the canal of Fallopius, as far as the posterior 
wall of the tympanum, upon the outer side of which it opens 
close so the junction of the straight portion of the bony 
rim of the membrane of the tympanum with the posterior 
wall. Through this foramen, the filament of the glosso- 
pharyngeal nerve passes, and becomes the chorda tympani, 
taking the course before described. 

I think it right, knowing the numerous preparations Mr* 
Shrapnell has made in the examination of this question, to 
take this early opportunity of publishing his opinions; 
although I have not yet satisfied myself of the propriety of 
fais describing the chorda tympani as a branch from the 
glosso-pharyngeal nerve. But as he is now preparing a 
work upon the anatomy of the ear, the result of his dissec- 
tions will soon be. laid before the public. It is quite clear, 
that the nervus innominatus, glosso-pharyngeal, filaments 
from the portio dura, and from the superior cervical ganglion 
of the sympathetic nerve, all concur in supplying the parts 
within the tympanum, and form intimate junctions with each 
other. 

The portio mollis within the meatus auditivus internus, 
divides into two rami ; one passing to the cochlea, the other 
to 'the vestibule; the latter enters the vestibule by three 
ramuli, and is distributed as described, page 241. 

Phynology of Hearing. 

The . ear pereti? es loiiiidt, and dUtingoithes their variety, distance, 
and intensity: e<ra«d bearijig the same relation to the, ear and ite 
pere^tiont, thatUght, does to the^ye io vision. It wiU he necessary^ 
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. in order M ttHderslaiid the faaetioa of the eerertl |Nurt» of die ear, to 
examine and make a few obserrations tq^ion the natoce and propertka 
of soand. 

Sound is the result of a Tibratory motion among the particles of 
Elastic bodies, which motion is caused by exterior forces, and is capable 
Of being communicated to snrroanding bodies, and of being propagated 
bjr them. 

Thus, the air is the geseral medtam of commniiication between 
sonorous bodies and the ear; bat a* solids also commnnicate sounds* 
they also may be made the means of communication, either, directly, 
through their substance, or by being hollowed so as to concentrate the 
vibrations — ^thus increasing the effect of diose communicated by the air. 
The vibratory motion of sounds, may be either slow, or rapid, producing 
•what has been termed acute and grave sounds. 

It has been calculated, that the gravMt soumI oonsists ef thirty4wo 
vibrations. in a second, and the most acute, of twelve thousand; Ubese 
limits constituting the range of appreciable sounds* 

Appreciable sounds or tones, are found to bear a certain relation to 
^ch other, constituting harmony. Thus, a distinguishable sound or 
tone #f Mouble the number of vibrations of another, has an harmonioas 
relatioii to it, and is.tentoed Its octsve ; wUlo the hatennediate fIbratioM 
between oiie *ootave and another, preduoe seirea appreciable somnds ; 
these constitute the gamut, or diatonic scale of oKisic, diathignished in 
musical writing as the notes of the octave, and are lettered a. b, c d. 
e. f. g., and are designated ly the names ut, re, mi, fa, sol, la, si ; the 
further consideration of whi^ch, belongs to the science of music. 

Sounds which are not appreciable by the ear, from the number of 
^ribratlons, are'termed noises. 

Besides the tones or notes of tiie ganmt, the ear disinigmslies the 
expression or timbre, depending upon the nature #f the sonorooa 
body ; thus, when wood or metal is struck, or in the still more familiar 
instance of the voice, the ear instantly distinguishes each variety of 
expression. 

Sound travels, or is propagated through bodies wHli variov degrees 
of rapidiqr. -Thus, in air at the rate of one dMOsnnd one hnndnd and 
thirty feet in a second, or about thirteen miles, in a minute; and 
according to Cladni, in water four thousand nine hundred, in wood 
twelve thousand feet in a second ; it however loses its fo^ce or intensity 
in exact proportion to the square of the distance 'from whence it 
emanates ; and all sorts of sounds are propagated „with the 'same 
rapidity, and without change. When sound AMels a bodyihaC prevents 
fits passing, it is refleetod in angles equal to ti^stfinddeftesi: nodjtiie 
impresdon on the ear ef refleeted souAd, irterniMI 4QIm>« -iMMed 
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' •omidt are capable of eoooeBtralkm, and will be beard more diitinedy 
at the point of foois. 

We iboald now examine bow well tbe organa of hearing are appro- 
priated to the collection, modification, and percepdon of sound. 

Tbe external ear is placed in tbe most adrantageons situation to be 
impressed bj Ae air, when inflnenced by tbe motions of the particles of 
a sonorous body. Its form and tissnes admit of tbe impinging air being 
collected and reelected so as to form a focus upon the meatua auditi?us 
extemus : this is produced by tbe parabolic cur? es of tbe eminences and 
depressions of die external ear. In most animals, tbe auricle enjoys a 
considerable degree of motion, so as to be directed either towards ot 
-from a sound, as it may either be agreeably or too Tiolently impressed — 
making this part of the organ a safeguard to the more delicate struc- 
tures. Man» however, p os ses ses but little of these powers, although 
more. perhaps than at first fiew we are led to expect; for we have 
reason to beliere, that tiie external ear performs its part in modifying 
an intense sound, when by the will it is prepared for any violent 
concussion. 

(The undulating air thus collected by the auricle, and conveyed 
into tbe meatus auditoiius extemus, imj^gee the membrane of the 
tympanum, which becomes affitcted, and as is believed by some physi- 
ologists, is in itself capable of modifying the degree of sound it should 
communicate to the ossicula auditus. Tbe late Sir Everard Home was 
of opinion, tbata muerular structure entered into the composition of this 
membrane; while it is generally believed, that this membrane is only 
capable of modifying sound by tbe action of the muscles of the ossicula. 
From tbe membrane of 'tiie tympanum, some doubt may arise as to the 
means by wbidi the sound is conveyed to the labyrinth. By some it 
isbeUeved, thai tbe small bones alone commonicate the sound ; by others, 
dmt die air contained within tiie tympanum is the means by which 
k is conducted : it is right, perhaps, to consider that each assists in the 
fanotion of the tympanum ; as either destruction of the bones, or tbe 
absence of air from tbe tympanum horn diseasetof tbe eustachian tube 
—each causes deafness. Deafness, however, occurring from obliteration 
of tbe euetachian tube,, does sot necessarily prove that the air contained 
within the tympanum is for the purpose of convejring sound : for its 
absence may produce deafness, by the outer atmosphere pressing so 
forcibly upon the membrane of tbe tympanum, as to prevent the motion 
of tbe small hones. 

When die fingers are pressed into tbe meatus, and the outer ear thus 
cioeed, bearing is rendered imperfoot only, in consequence of the. 
communicatkm being cut off from tbe external air; but yet certain 
sooads, sndi as nunblinf Aoisas, are still distinct; which seems to 
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prove, that there are different meaiM of conreytiig sounds to the internal 
ear, by which the nerves may be sensibly affected, whether it be traaa- 
mitted throng the organ of hearing itself, or through the sabstaoce of 
the body. 

The small bones of the ear, are so articnlated and influenced by 
ronscles, as to form a chain of communication between the membrane^if 
the tympanum and the base of the stapes, which is in contact with the 
membrane lining the vestibule. Whether these bones actually convey 
the sound, or only modify its degrees of intensity, is a subject not yet 
clearly understood by physiologists. The sound having reached the 
labyrinth, perhaps partly through the medium of the bones impressing 
the vestibule, partly by the air in the tympanum impinging the mem- 
brane of the fenestra rotunda, and probably also assisted by die 
stapedius muscle, which prepares the labyrinth for the due perception 
and appreciation of the most delicate varieties in sound. The mode by 
which the stapedius muscle assists in this function, I shall leave the 
description of to my friend Mr. Shrapnell, the discoverer of its parti- 
cular attachments. Whatever may be the means by which sound is 
conveyed to the labyrinth, little is known how its intricate structures 
are capable of communicating its influence to the sensorium. ' 

Praetical RmiarkM. 

The ear is liable, as would naturally be infened from the delicacy of 
its structure and variety of its tissues, to numerous diseases; the 
slightest of which interfere with their function. 

The diseases of the auricle are most easily treated, because they are 
more readily detected, and remedies can he more readily applied. Afal* 
formation, however, sometimes leads to defective hearing; thus the 
auricle may be wanting entirely, or its form may be -so unnatural as to 
render it ill fitted to convey sound t0 the meatus ; under these circum- 
stances, acoustic instruments are required. The integument sometimes 
closes the external opening of the meatus, requiring to be punctured for 
the purpose of establishing a passage ; this, however, is not ulwajrs 
eflfected, as the meatus is oecasionally filled up entirely by a fibro-carti* 
laginons tissue; under which circumstances, the operation most nc-^ 
cessarily fail. 

Sir Astley Cooper, in his lectures frequently mentioned two cases of 
malformation of the meatus. In the one, a servant of Br. Oirdleston, 
of Yarmouth, at the age of fourteen years was restored to hearing, by- 
puncturing the skin whieh covered the meatus : while in the other; a 
Scotch boy who called at his house, the removal of Uie slnn iwoAicedt 
no good efiect— the meatus being filled up. The meatus itself is some- 
times so small, as to interfere with the function of hearing; for wUch- 
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no reoMdy hms be«n ibmid efieetoaly aUhvofk sponge tettti, and od»r 
■MMles of dilation, haye betn attempted. When the meatus is the 
subject of inflammation, it is always accompanied with a great degree of 
general excitement; and the strictest antiphlogistic plan should be 
immediately adopted, to pre? ent the formation of matter. This, howe?er, 
does occasionally occur, producing an aggravation of symptoms, and 
ha? ing a tendency to evacuate itself, either into the meatus, or between 
the auricle and the mastoid cells. As soon as matter can be detected, 
an opening should be made. When the abscess opens into the meatus, 
granulations of a peculiar kind form, depending upon the structure of 
the part ; these are sometimes mistaken for polypi ; and fatal conse- 
quences have ensued from attempts to remove them with forceps. Mild 
astringent injections, with alterative and tonic medicines, are the means 
to be adopted in such cases. The diagnostic mark by which these 
granulations may be distinguished from true polypi, is to be gained by 
desiring the patient, while closing the nose and month, to attempt to 
blow; when, if it be polypus, air will rush through the membrana 
tympani by the side of the. polypus, as it invariably arises from ' the 
cavity of the tympanum, and cannot therefore make its appearance 
within the meatus without absorption of that membrane. 

Extraneous substances, indurated cerumen, and small excrescences 
from the cuticle of 'the meatus, should be carefully removed. 

DiHtt$e9 of the Tympamum 

When inflammation first begins, considerable pain is produced, at- 
tended with slight deafness, pain in the head, and even sometimes 
delirium. The patient should immediately be bled, and a few leeches 
also applied around the ear, saline aperients administered, and indeed 
the most strict antiphlogistic regimen prescribed. These means may 
not always be effectual, and matter may form, and make its escape 
throuich the membrana tympani ; the discharge is ichorous, sometimes 
tinged with blood, and imparts a yellow tinge to a silver instrument. 
Great care must be taken in the local treatment of this disease ; the 
mildest astringent injections should be used, with the adoption of the 
antiphlogistic regimen before prescribed. 

Several instances have occurred of fstal consequences, produced by 
too strong injections. Matter has been found in the cerebellum, and 
between the dura mater and the temporal bone, the occurrence of which 
has been frequently recorded; and some ha?e come under my own notice. 
This discharge of pus is sometimes followed by polypi ; these must be 
remofed by the most gentle mechanical means that can possibly be 
adopted* Inflammation of the tympanum occasionally prodaces the 
destruction of the ossicula anditus— generally indicated by a fntid die- 
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obtrge, aiMl greater cbgrae of daa£Mi8 dian in IIm olher inttaiiMt. Sseh 
oaset most be treated rather by conttitottoiial than bj local reviediest 
althonf b nild aetriagent injeotioBi wiH be foond beaefidal. 

Obi tmctioa of the eustaduan tabe, freqnently arites from t ypbilitic 
aleert, cynanche, or polypi of Ae nose ; dMfiieN if the ooneeqiieaoe of 
tbiB diieaie, iHiiefa amy be detected by die inability to inflate die mem. 
braaeof Uietympamun; if this eflbct has been prodoeed by ezpoeore to 
cold, prodaeing inflamamtion, it is nenally reoMved by those reasedies 
whidi reliefo diecanse; if by polypi pressing on tim tabe, their removal 
also effiM^ a cure ; if by cicatrix, instraments sboold be paaeed dirongb 
die nose, oither to dilate or pnnctare the commencement of the eusta- 
chian' tnbe: bat as all these means have in some instances failed. Sir 
Asdey Cooper recomasends pnnctnring the membrane of the tympanum, 
which imaoediately rNtares die patient to hearing. The good efiect is, 
hawefer, bmt of short duration ; for die opening soon closes i^mia, or 
the membrane is wlwlly destroyed : eitlier of wiucb ctrcumstancas places 
tiie padent much in the same situation as he was before the operation. 
In two or three instances, howcTcr, the operation has proved perma- 
nently successful. 

Of the diseases of die labyrindi, leading to dealness, little or nothing 
ia itnown; violent concussion, altered function of nerve, iniaaomation 
of the lining membrane, may all tend to produce deafiMss, without 
leaving any means by which the cause of loss of hearing can be 
detected : but the local symptoms produced by any of these causes, must 
be alleviated by such remedies as the circumstances indicate, as diey 
depend principally upon the general health of the padent 
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The bony parte <^ the nose, which are destined to protect 
the more deUcate fttmctures^ whidi enter into the compo- 
aition of the organ of nneU, have already been deaoribed ; 
vide Vol. L page 7S ; but the cartilages, and softer parte, 
are now to be consiikred. 

The nose, with respect both to ito bony and soft parte, 
although varying much in form, may be described as a 
pyramidal eminence, reaching from the centre of the for^ead 
to ihe npper lip, and bounded on either side by die eyes, and 
dieeks. Ite lateral surfaces are flattened, and are posteriorly 
connected to the cheeks by a deep groove marking the 
separation of the alsB, at the lower part; while anteriorly, the 
sides meet to form what is termed the bridge of the nose, 
fdiich differs in shape in different people, and tenmnates by a 
rounded por^, whidi is called dte lobe ; beneath which 
are placed two apertures, termed the nostrils. 

The upper part <^ Ae nose is completely fixed, and the 
bones entirely belong to it, which may be considered as con^ 
taining the true organ <^ smell; while the lower part is 
perfectly moveable, capable of great dilatation and contrac- 
tion ; and although belonging to and assisting in the function 
of smdl, is to be considered as more knportant as a respi- 
ratory organ. 

Besides the bones, skm, museles, cartilage, fibro-cartilage, 
and mucous membrane, enter into the composition of this 
orgu. 

Cf the «Affi.-— Little or no difference is observable between 
the skin covering the nose and the test cf the fooe, eneptiDg 
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that it is not covered with hair. It is connected to the sub- 
jacent parts by a delicate cellular membrane, which never 
secretes adeps, but unites it with different degrees of firm- 
ness in different parts of the nose ; for instance, more firmly 
in the mesian line of the bridge, and with the alflB, than in 
the other parts. The skin is furnished with a number of 
small follicles, which secrete a sebaceous fluid, more espe- 
dally in the groove attaching the alsB to the cheeks. These 
follicles open into a small oval sac, from which their secre- 
tion may be pri^ssed somewhat in the form of a little worm. 

The muscles of the nose — ^have already been described 
with the muscles of the face. Vide \oL II. p. 69, et seq. 

The cartilages — are three in .number, namely, a middle 
one, forming a cartilaginous septum, and^tbe two lateral 

The cartilage of the septum, is triangular in its form, and 
vertically placed, being connected above with the nasal 
process of the ethmoid bone, behind and below with the 
anterior edge of the vomer, which has a deep grpove to 
receive it ; while anteriorly, it is placed betweea and con- 
nected with the two lateral cartilages of the nose, and with 
the fibro-cartilages which form the boundaries to the nasal 
openings. It is to the anterior edge of this septum that the 
two lateral cartiLiges are connected^ and from which they 
pass to be attached to the nasal, and to the anterior edge 
of the nasal processes of the superior maxillary bones. They 
are triangular in their form, are covered externally by the 
compressores narium muscles ; and internally they are lined 
by the pituitary membrane. 

The fhro-cartilages of the nose — produce the apertures 
of the nostrils, as well as the alsB. Those of the opening 
are very irregular in their form, but are curved upon them- 
selves, so as to produce an inner and an outer crus; the 
inner curved forwards, and upiting to be connected by liga- 
ment with the cai^tilagipous septum, assist in forming a 
septum between the two nostrils ; while the posterior crura, 
pass backwards to be connected with the fibro-cartilages of 
the ito^,t)iey thus prodi4ce itpertures of an eUeptical form. 
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which are inflaenced by the musdes of the npper lip, and by 
the compresRores narium. 

The fibro-cartilages of the alae, are also very irregular in 
their form, are inconsiderable in size, and are connected with 
the preceding fibro-cartilages, and with the lateral cartilages 
of the nose. They seem to be for the purpose of keeping 
the nostrils constantly open, without the necessity of muscular 
exertion. 

All these parts, as well as the osseous structures before de- 
scribed, are lined by a continuation of the gastro^pulmonary 
mucous membrane, usually termed either the Schneiderian, 
or the pituitary membrane. 

The, pituitary membrane — lines the whole of the internal 
parts of the nose, being continuous at the edges of the 
nostrils with the common integuments of the face, above with 
the continuation of the tunica conjunctiva, and behind with 
the mucous membrane Uning the eustachian tubes, pharynx, 
and larynx. Within the nose, it forms numerous folds and 
doplicatures, corresponcKng with all the irregularities of the 
internal surface of this organ ; presenting therefore a very 
extended secreting surface. To trace it from its commence- 
ment at the nasal fossae, through all its intricate folds, would 
only be to reiterate the irregularities on the surfaces of the 
bones which have already been described. It presents 
through its whole course, an external surface, which is 
connected with the bones of the nose ; while its internal 
surface presents a spongy red appearance, with distinct vil- 
losities, furnished with small follicular openings. The color 
of the pituitary membrane, is not the same throughout its 
whole course, being lighter as it approaches the nostrils 
near which part small hairs, called vibrisssB, may be observed, 
and are supposed to be for the purpose of preventing foreign 
substances passing into the nose. 

The pituitary membrane which lines the different sinuses 
opening into the chambers, does not seem to. be furnished 
with follicles, and is of a much whk«r color than in the nose. 
The secretion from this membrane constantly covers its 
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surboe ; it la a Tifcid mucUagiDOUs 8iib«(aoee» bat little 
soluble iD water, and of a slightly salt taste. It is secreted 
more abundantly by those parts of the membrane which is 
least covered by epidermis ; the quantity secreted vafies from 
different circomstanoes, and is superabundant from the in- 
fluence of cold. 

The blood which supplies the nose, is conveyed by three 
or four ramuscuU from the ramulus a. maxillaris intemus, 
and also from the ramulus a. ophthalmicus of the internal 
carotid artery. 

The nose recMves its nervous influence from the first pair, 
or olfactory, from which it derives its perception of smell, 
firom the first and second divisions of dbe fifth pair of nerves, 
and from Meckers ganglion. 

Its absorbent vesseb, pass principally to the glands situ- 
ated about the internal jugular vein. 

PraHical Remarks, 

The !!••#, froai Um ? arbut stmetwrai which enter into its conposi- 
tion, and from the different fanctiont which it assistB in performing, is 
rendered pecaliarly sahject to disease. Perhaps among the mest de- 
structiye to it» are the diseases of its bones, which, from their extreme 
delicacy, become quickly destroyed, and leave an irreparable deformity. 
Hence the necessity of the earliest attention to the first symptoms indi- 
cating tiiese maladies, which are so frequently found to follow an 
injudicious use of mercury, and are contidartd as syphilitic, when in- 
deed they are only mercurial. Still, however, small doses of mercury 
must be exhibited ; and I have usually found the red oxyd, combined 
with opium, as the best form of mercury in these cases. 

The fibro-cartilages and cartilages of the nose, are not unfrequently 
the 8ub|ect of diseases $ and from the little degree of vitality these 
stnictnres possess, they have a great tendency to slough, and produce 
the most divtrossing consequeaeea. This disease ia usually considered 
of a specific character, and is termed lupus or noli me tangere ; hut as 
far as my experience goes, I am more inclined to attribute the ravages 
produced, to the peculiarity of the structures a^ted, and the particular 
functions they have to perform keeping them in constant motion, than 
to any specifie diseased action. 

Pdypivfryfreqwntly form within die cavities of tlie noce, and when 
pendiUousp they should be e^riy removed, taking car? in the operation 
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to ttM n little Tiolenoe at possible; wwi/tttAmlmg^ aiy fnjmry to the 
delicate bones to wliich they are attached, mttj lead to their destmetioii. 
CoDstitatiofial means, snch as alterative and tonic medicines, are to Iw 
administered after the removal of the poljpns, to prevent its recnrrenoe. 
In diseases of the antntm, the noSe may become secondarily afllscted ; 
and indeed, the diagnosis may be diffienlt ; bnt npon examination of the 
nose, and finding it free from disease, whHe at die same time there is a 
foBtld smell, and a discharge of unhealthy mucus or perhaps pns, die 
surgeon's attention should be directed to the antrum ; and usually, by 
striking the second molar tooth with any metallic instrument, a pain 
shooting into the superior maxillary bone, will indicate the seat of the 
disarder. 

Phytiologif of the Sense of SmelL 

This sense consists of the perception of odorous particlee, enanattng 
from bodies which are termed odoriferous, and which, being given off 
in all directions, are by the air conveyed into the nose in the act of 
respiration, and then impressing the sentient extremities of the olfactory 
nerve convey to the brain the peculiar sense termed smell. The senso* 
fium receiving this impression, if pleasurably affected may particularly 
exert the organ of smell for a more perfect sensation ; and by the will, 
the moveable parts of the nose are arranged in such a manner as to 
draw the air more forcibly into the nostrils, so that the odorous particles 
may not only be more abundant, but be forced upwards into the superior 
meatus, where the olfieu^tory nerve is distributed : hence it is, that the 
snufftaker draws down the upper lip to narrow the passages and force 
the powder into contact with the olfactory nerve. It may be observed, 
that odorous particles emanate from a great variety of bodies, from 
some constantly, and in great abundance ; and yet these particles are so 
infinitely minute, that no sensible diminution of weight occurs, although 
the odoriferous body may have given off its scent for many years. 

The circumstances which occasion the odoriferous particles of bodies 
to be given off, as well as the nature of the particles themselves, are but 
little understood; it is not however to all bodies that this property 
belongs, and those in which no scent is perceptible, are termed in- 
odorous. 

Some physiologists have attempted to classify odours ; but little 
seems to have been effected in such an arrangement, beyond the natural 
expressions of weak and strong, agreeable and disagreeable :— dis- 
tinctions which, however, will vary as frequently as the capricious 
foncies of different individuals. It has been asserted, that some odours 
possess poisonous properties ; but there is some doubt, whether or not 
these effects are attributable to absorption, either in the lungs or in the 
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itomacht whether they may ha?e heen conveyed hy respiration to the 
former, or by deglation to the latter. iThe atmosphere is the general 
medium by which odorous particles are transported ; but they are also 
said to be given off with considerable force in vacao ; and it has been 
conjectured, that they obey laws oC reflection similar to light. Little, 
however, is yet known upon this subject. Odours combine with various 
substances, both liquid and solid ; and in this way are preserved for a 
oonsiderable lengdi of time. When an odoriferous body is applied to 
the nose, its odorous particles are drawn up upon the extended surface 
of the Schneiderian membrane, and there mingle with its mucous secre- 
tion, which may be rendered more abundant if the odour be too powerful, 
so as to dilute them, or by entangling them, assist in retaining tihe 
weaker impressions. For this purpose, the membrane lining the upper 
meatus secretes the mucous in the greatest quantity, the cells being 
most capacious, and the nerves most abundantly distributed. 
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DBtCRIPTIVB ANATOMY OF THB OROMf OF TA8TB. 



The mouth might have been described when speaking of 
the organs of digestion; bat as it is so particularly connected 
with the (unction of taste, and the salivary apparatus, it may 
perhaps be as properly considered, now, as with the function 
of deglutition. The bones which enter bto its composition, 
have already been described (p. 74, Vol. I.) ; but the lips, 
cheeks, gums, palate, tonsils, saliTary glands, and tongue, 
all concur in the performance of the function of taste, and 
many of them assist in other functions. 

The iiiott^~is . placed between the two jaws, below the 
DsDsal fbssad, and in front of the pharynx ; it presents an oval 
cavity, which opens anterioriy by an horizontal aperture, 
capable however of considerable variety of figure from the 
muscles of the lips. 

. The interior of this cavity is lined by St mucous membrane, 
which, commencing from the cutaneous edge of each lip, 
passes to the anterior surface of either jaw, covering the 
gums, and forming in the mesiaa line a frenum to each lip. 
It then passes over the gums, dips down into the alveolar 
processes, thus enclosing the roots of the teeth ; which cir- 
cumstance has led some physiologists to describe the teeth 
as products of the mucous membrane; from the alveolar 
processes, both above and below, it proceeds into the ca- 
vity of the mouth ; above covering the palate, below the 
muscles' of the tongue and the tongue itself, forming a 
frenum for that organ to unite it with the symphysis of the 
lower jaw. It then proceeds backwards, surrounding the 

2b 



370 THft ORGANS OF THE ETENSES. 

pillars of the fauces^ coveriog the tonsils^ and termioates by 
being coDoected with the mucous -membraDe of the pharynx, 
larynXy and eostachiao tubes. In its course, however, it 
enters into the excretory ducts of all the glandular and folli- 
cular apparatus opening ioto the mouth. 

The /rp«— form the anterior parietes to the mouth, and are 
connected with the upper and lower jaw, from which they 
are respectively named. Laterally, they are connected with 
the cheeks, where they meet, formmg their commissure ; they 
each present an attached edge* to their respective jaws, and a 
free edge, which come in contact with each other, are covered 
by mucous membrane, and form the anterior openiog of the 
mouth. Their free edges can be so perfectly approximated, 
that all the power of the muscles of expiration is mcapable 
of forcing air between them, although there appears to be 
but little musculsff power used in their approximation, The 
external surface of each lip is covered with skin, wbicA, 
after the age of puberty, in the male, is furnished with hair, 
forming a large portion of the beard. The internal surface 
is lined by mucolis membrane, wl^ich in the mesian line 
forms a frenum to each lip. Between the skin and the 
mucous membrane, the muscles of the lips are placed, whicfa 
have been described (vide p. 71, et seq. Vol. II.) ; and be-» 
tween the muscles and the mucous membrane, there are 
numerous follicular sacs, which are termed the laUal glands, 
and which have their excretoiy ducts opening into the 
interior of the mouth. 

The lips are supplied vnth blood by ramusculi from the 
facial ramuli of the external carotid ; and the blood is re- 
turned by corresponding venous ramuli, into tfae inti&mal 
jugular vein. 

Their nervous influence, is derived from the second and 
third divisions of the fifth pair, and from the facial nerve. 

Their absorbents, terminate in the glands mtuated under 
the chin. 

The cheeks — which form the lateral boundaries to the 
mouth, are composed of skin^ a layer of adeps, muscles. 
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^.uo6u*8 membrane^ and the excretory daet of the parotid 
gland. There is but little to observe with respect to them ; 
the /quantity of fat which they contain^ gives a general con- 
toar to the lace ; the muscles which particularly enter into 
di6ir composition^ are the bucoinatores — ^by the action of 
which, they assirt in the function of mastication and deglu- 
tition ; and by pressing the saliva from the ducts of the 
parotid glands, they perform, in part, the function of taste ; 
and fieurther, by forcing and directing the air through the 
mouth, the cheeks become important organs in respiration 
and voice: but these muscles have been particularly de- 
scribed, as in the above referedce. • 

Some mucous follicles are alsoplaced between the muscles 
of the cheeks and mucous meml^rane, which are termed the 
buccal glands. ' ' '; 

The dieeks are supplied with bloOd, .by the facial and 
internal maxillary ramuli of the external carotid ramus, and 
the venous bmnches accompanying the arterial, terminate 
partly in the internal, and partly in the external jugular 
Tern. 

Their absorbents, pass to the glands of the neck, and in 
an absorbent gland generally situated on the: parotid; 

The roof of the mouth, or bony palate, as well as* the 
alveolar processes of the two jaws> are covered by a peculiar 
structure, which is termed the— 

8ofi palate, and ffums.^^They seem to be a thickening of 
the common mucous membrane of the mouth, connected by 
a very dense cellular/tissue to the periosteum of the bones 
to which they are attached. The structure is .but little sen- 
sible, forming therefore a protection to the osseous parts of 
die mouth ; and being covered by the mucous membrane, it 
affords a continuous secreting mucous surface. 

The gums, which are composed of the same tirm compact 
tissue, whidi covers the palate, surround the necks of the 
teeth, and fill the intervals between them, so as to protect 
all their bony parts which are not covered by enamel. 

The soft palate, as well as the gums, receive blood-vessels 

2b2 
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and nerves ; but their degree of sensibility is very slight io 
a healthy state, although in disease they become highly 
painful. 

The arterial distribution to the palate and gums, proceeds 
from the ramifications of the external carotid ramus, and 
principally from its facial and internal maxillary ramuli. 

The nervous distributiops, are derived from the second and 
third divisions of 4he fifth pair, and from Meckers ganglion. 

The tonsilS'^aTe placed one on either side of the fauces, 
between the pillars ; they are about the size of an almond, 
somewhat of that shape, and are placed with their larger 
extremity upwards, towards the junction of the two pillars of 
the fauces with the velum pendulum palati; and their smaller 
extremity points downwards, resting upon the tongue; exter- 
nally, they are bounded by the superior constrictor of the 
pharynx ; , anteriorly, by the constrictor isthmi faudum ; and 
internally, they are directed towards each other. 

The tonsil seems to be made up of a number of mivcous 
follicular sacs, united to each other by a firm, dense, cellular 
tissue, covered by (he mucous membrane of the mouth. If 
a section be made of the tonsil, it presents a honey-comb 
appearance, from the numerous- cells which are laid open,, 
and which are larger nearer their upper than their lower ex- 
tremities. All these cells are lined by the mucous membrane 
of the mouth, which enters them by their excretory ducts. 

Ramusculi from the lingual, facial, and internal maxillary 
ramuli, send blood to the tonsils. 

The nervous filaments, are supplied by the lingual, and 
glosso-pharyngeal nerves. 

The tongue — has already been partly described by the 
anatomical account of its muscles, as far as refers to it as an 
organ of deglutition (vide p. 91, Vol. II.) ; but we have 
now to consider it as the principal organ of taste. 

The tongue is placed within the cavity of the mouth, be- 
hind the teeth, in front of the epiglottis, above the os hyoides 
and the pharynx, and below the arch of the palate: it is 
divided into its body, base, and apex« 



e 
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The 6oiiy— presents a superior and an inferior surface, and 
Iwo edges. . 

The superior tarfacey or dorsum of the tongue— presents 
in its centre a longitudinal furrow, which divides it into 
sjrrometrical halves, apd which terminates posteriorly in the 
foramen cacum — an opening of mucous follicles. • 

The inferior surface — is smooth anteriorly, free, and 
covered by the mucous membrane of the mouth ; which 
membrane posteriorly connects the tongue to the os hyoides, 
and parts below — producing what is termed the franum 
lingua. 

The UUeral edges — are rounded, . thicker posteriorly than 
anteriorly, are fixed behind, by the mucous membrane and 
muscles, to the lower jaw, and styloid processed of the tem- 
poral bones. 

The base — is the fixed point, is the thickest and broadest 
part of the tongue, and is united to the os hyoides, epiglottis, 
and pillars of the fauces, by muscles and mucous membrane. 

The apex — is free and rounded, and capable of the 
greatest mobility from the numer6us muscles which form the 
tongue. 

The tongue is composed of muscles, which have been 
described ; and also of the mucous membrane of the mouth, 
which on the tobgue bears great resemblance to the common 
integuments — being covered by a thin epidermis, and fur- 
nished with numerous follicles, forming what are termed the 
papiUa, These are divided into three sets. 

ThepapilUe capiiat€B^ vel lenticularesi^dLte usually from 
nine to fifteen in number, presenting a rounded head, copr 
nected with the tongue by a narrow neck. They, are placed 
on the posterior part of the dorsum, and are. so arranged as 
to commence from the foramen csBCum ; from thence they 
pass forwards in two diverging lines, so as to present the 
appearance of the letter V, with the angle directed backwards. 
* The papilUefungiformes, vel s/emi'leniiculares—tLre much 
smaller than the former, but much more numerous; they 
present smalt round eminences, and are dispersed over the 
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whole surface of the tongue^ but are most developed on the 
edges ; they afe' sj^parated by slight intervals from eadi 
other;'. ' . ^ ' ' 
*The fopilUB 'camae^-^UTe very numerous^ like the pre- 

' ceding, occupy a ^.eat piart of the superior surface of die 
tongue, but' itre most numerous towards its apex, although 
those, placed postenotly i&re 'the larger. These papillse are 
suppo'sed to be supplied, by, if not formed of, the termination 
of the gustatory nerve, *• * • 

Th^^ tongue, receives neArpus influence from the hypo- 
glossal iierve, whi^h* supplies its muscl^BT^ancl imparts' to it 

' Voluntary motion for' the purposes o£ deglutition, speech, 
^c. \ from' the thiM division' 6f jthe {ifth j^, which is sup- 

. posed to fortn the trbe orgap of iaest^* and from the glosso-. 
pharyngeal^ which is supposed to impart to it functions 
sympathetic, with the respiratory organs; •. ' 

» 

* • • • . 

• Of the Salivary Glar^, . 

There ^re three. pair of glands, whic& are constantly* 
pouring theii; secretion ijita the cavity of the moiitb, and * 
which may be considered^* perhaps, equietUy ipaportautto the 
function of diecestiQn, as lo taste ; buC as no substavce can 
produce any sapid sensation without biding dissolvcftl in diis 
fluid, they may be properly- enough cpQsidiered with those 
. organs, which ari^ edited in thtf function of taste. \.-\.' * 

The pancreas has sometimes beep ^totisidered as 'ope of 
the salivary glands, and there are-'maby.cilrcumstajiic68.» 
which they are very similar; a? for in9taiiee, the disposition 
of their lobules, -.tb^ absence of every 'distinct oapsille; thie 
mode of distribution of their blood-vessels, and the strong 
resemUance o/ their secretion : but the different situation of 
the pancreas, and its close connection with the <Ugestive 
organs, seems to indicate the propriety of describing it, as I 
h&ve done, with the chylopoietic viscera. 

The sdUvary glan4s-''3ie the parotid, the sub-maxiUaiy, 
:land the sub-lipgiial; more or less connoted with each other, 
and extending from-'the temporo-maxillary articulation on 
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either, side to the symphysii of the lower jaw, where they in 
eome measure unite. 

The parotid — is the largest of the salivary glands ; one is 
placed on either side of the head, reaching from the zygo- 
matic process to the angle of the lower jaw, behind the 
posterior edge of its ascending plate, between it and the 
mastoid process of the temporal bone. It is somewhat 
pyramidal in its form^ its sides being flattened, and its largest 
extremity placed above; it is bounded externally, by the 
platysma myoides muscle, and the skin of the face ; inter- 
nally, by the temporo-maxiUary articulation, ascending plate 
of the lower jaw, masseter, and pterygoideus intemus 
muscles ^ and behind, it is opposed to, and by condensed 
cellular membrane, connected with, the fossa parotidea, and 
auditory process of the temporal bone, the anterior edge of 
the sterno-cleido mastoideus, and the posterior belly of the 
digastricus; and below, with the styloid process of the 
temporal bone, to which it is firmly united by the deep 
cervical fascia. 

The parotid gland is composed of numerous small lobules, 
united to each other by a condensed cellular membrane, so 
as to form small lobes, producing a conglomerate gland, 
of a greyish yellow color, firm in its texture, and not en- 
closed in* a distinct capsule. In each of its granules, or 
lobules, a distinct ramusculus of an artery passes, a ramus- 
culus of a vein commences, and a little excretory duct is 
given off which soon unites with the duct of another lobule, 
and this duct again with a third, and so on, until they all 
form one great duct, which passes out of the anterior edge 
of the gland to open into the mouth. 

The parotid duct, sometimes termed Stenon^s duct, is 
about two inches and a half to three inches long, and about 
a line in diameter; it leaves the outer surface of the anterior 
edge of the gland, and takes its course forwards, across the 
masseter muscle ; having traversed which, it becomes em- 
bedded in a considerable quantity of adeps, and gains the 
buccinator; this it perforates, forming a right angle with 
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the fibres of that musoley snd opens into the mouth through 
its liDiDg muoeus niembraoe, opposite^ to the secood, or 
rather between the second and third upper molar teeth. 
The parotid duel is composed of two coat« ; an outer one, 
which is peculiarly firm and resisting, possessin^g almost a 
cartilaginous firmness ; and an inner, thin delicate oontanu- 
ation of the mucous membmne of the mouth. 

The arterial ramifications to the parotid ^land, are derired 
from the temporal, posterior aural, and facial ramuli of the 
external carotid ramus ; they are numerous, but very small, 
dividing agam, and again, before they enter the substance oi 
the organ. 

The venoua, correspond with the arterial ramifications, and 
terminate in the internal and external jugular veins. 

It derives its nervous ramifications from the facial nerve, the 
third division of the fifth pair, and from the cervical plexus. 

The sttb-maxillary glands. — One. is placed on either side 
of the upper part of the neck, immediately below the base of 
the lower jaw, in a triangular space, bounded above by the 
jaw, and below by the junction of the common tendon of 
the anterior and posterior bellies of the digastric muscle, to 
the OS hyoides. 

The exact position of this gland, is very difficult to under- 
stand, unless the student first considers how much its rela- 
tive situation is altered according to the view which is taken 
of it, whether in the erect, or in the recumbent posture. 

In the course of its dissection, and consequently in the 
recumbent posture of the subject, it would be described as 
being placed beneath the skin, platysma inyoides, and fascia 
of the neck ; resting upon the mylo-hyoidens muscle ; 
bounded externally and posteriorly, by the angle of the jaw, 
parotid gland, and posterior belly of the digastric muscle; 
and anteriorly, by the hyo-glossus muscle, the hypo-glossal 
nerve, and the sub-lingual gland. But when described, as 
other parts usually are, in the erect posture of the body, then 
the sub-maxtllary gland is placed above the platysma my- 
oides and skin, below the mylo-hyoideus and sub-lingual 
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gland ; boimded on the outer aide, by tbe angle of the jaw» 
and pterygoideus ipternus muscle.; and on die inner^ by the 
byo-glossus muscle, and hypo-glossal nenre. 

The stib^maxiUaxy gland — ^is, Uke the parotid, con^)osed 
of numerous little lobes connected by a condensed cellular 
menabrane, and not possessing any distinct envelope. The 
junction of all the duds from each lobule, produce one 
excretory duct, which emanates from the upper surface of 
the gland, then passes forwards and inwards upon the under 
surface of the hyo-glossus mnscle, between the hypo- 
glossal and gustatory ramulus of the third division of the 
fifth pair; and passing between the genio hyo-glossus 
museles; and sub-lingual glands, opens into the mouth, on 
either side of the frsenum of the tongue, by a small orifice 
placed in the centre of a projecting tubercle. This duct, 
like that of the parotid, is lined by the mucous membrane of 
the mouth. 

The sub-maxillaiy gland is furnished with- blood by the 
facial, and lingual ramuli, of the external carotid. 

Its venous blood passes into the internal jugular. 

Its nervous ramifications, are derived from the third divi- 
sion of the fifth pair, and sub-maxillary ganglion. 

The 9uMtngual glands — are placed, if considered in the 
erect {K>sture of the body, above the mylo-hyoidei muscles, 
below the genio hyo-glossi, behind the genio hyoidei, and 
in front of the sub-maxillary glands. In form they are some- 
what lengthened from before to behind, and flattened late- 
rally; they are organised in a similar manner to the other 
salivary glands, excepting that they are furnished with 
several excretory ducts, which in part open by the sides, and 
part on the frsenum of the tongue. 

They derive their blood from the facial, and lingual ramuli 

Their nervous influence, is derived from the third division 
of the fifth pair of nerves, and from the sub-maxillary 
ganglion. 

The chemical analysis^ and the properties of the saGva, 
have been described ; vide p. 82, Vol III. 
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Practical Remarks, 

It sometimes happens, tbat at birth the moath is imperforate, re- 
quiring prompt assistance, by making an horizontal ijicision so as to 
difide the tvro lips ; and by the application of some mechanical means, 
to prerent reunion of the edges of the Incieion, and at the same time 
by bringing the cheeks forward, to preveat the antagonising moscles 
producing too great a distention of the orbicularis oris. The upper lip 
ia also at birth subject to a malformation, termed a bare-lip ; generally 
there is but one Ossure, but sometimes more ; and these require a sur- 
gical operation, to remove the deformity. This disease is sometimes 
complicated with a fissure extending through the roof of the month ; 
if only through the palatine processes of the superior maxiilary hone, 
the iesure will frequently close after the common operation for the hart 
lip ; and in such cases the operation should be performed as early as 
possible : but if the fissure extends through the palate bones, and soft 
palate, a further operation is required, to close the cavity. This may 
be effected by paring the edges of the fissure, and by making two 
longitudinal incisions^ one on either side of the fissure, and at some 
little distavee from it, so as to detach the soft palate from the bone ; 
and then by sutures, to draw the edges of the incised portions together. 
In the soft palate, the edges alone require paring. In simple hare-lip, 
the edges of the cleft are to be pared, and the incisions are to be brought 
in close contact, either by sutures or pins ; at the same time bringing 
the cheeks forwards, to prevent the action of the antagonizing muscles 
upon the orbicularis oris. Tl^e sutures or pins should be allowed to 
remain three or four days; and when they are removed, the means 
employed for bringing the che^s forwards, should still be continued, 
lest the action of the nmscles should tear'open the ntwly-formed cicatrix. 
If the deformity of the lip is not so great as to prevent the infant 
sucking, it U better not to perform the operation until after the child 
be weaned, and has learned to take its food ; but if the malformation Is 
so great, as to prevent the child sucking, it must be performed as early 
as possible. 

Cancer of the lip— a disease which occurs almost always in the under 
lip, may he known by its hardnesa^ wart-like appearance, lancinating 
pfin, and age of the patient — as it rarely occurs before the age of forty. 
Men are more liable to it than women ; and extirpation is the only 
cure : at the same time, administering alterative medicines, and paying 
great attention to every means which can he adopted for the improve- 
ment of the general health. After the disease has been removed, tiie 
edges of the wound ac^ to be brought together, in the same manner as 
ia hare-lip. 
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The tongae is not VDfireqaeiitly the tnlject of ditene, wa4 mlc&t is 
that of the most frequent oc€arrenoe» heing often produced by the 
rough edge of a tooth ; if this be the cause, filing the tooth, or extracting 
it, will prove its infallible remedy. Ulcers in the tongne, sometinkes 
are concomitant with a deranged state of the digeetiye organs, pro> 
ducing little aphthous sores on the mucous membrane of the tongue 
and lips. In these cases, the ulcers should be touched with nitric aeid, 
and blue pill, with neutral salts and bitters, used as constituttonal 
remedies. 

The tongue is also liable to malignant diseases, and cancerous ulcera- 
tion is not very unfreqnent. In this situation, as hk other parts of the 
body, extirpation of the diseased part is the only hope ; and when it 
can be effected, is to be performed in the following manner :-hi needle 
is to be passed through the centre of the tongue, opposite to the disease, 
armed with two ligatures, and by Ais means the toague is readily held 
]by an assistant, which cannot in any other way be commanded ; one 
ligattire is then to be tied tightly behind, and one in front of the 
ulcer, including between the ligatures a sufficient portion of healthy 
parts, as to allow of the complete extirpation of the disease ; these 
ligatures preclude the possibility of any alarming hnmorrhage. The 
exposed surface should either be touched with nitric acid or actual 
cautery, with the hope of inducing a new action t and the constitution 
should be affected by alteratire, and tonic medicines. As far as my 
experience goes, however, this disease soon returns in the absorlient 
glands under the lower jaw ; and five months is the longest period I have 
known any patient sunrive the extirpation of a cancerous ulcer from the 
^ tongue. The fnenum of the tongue may require to be cut, for the 
purpose of liberating the organ when the freenum is too short, either to 
allow the tongue to be brought out of the mouth, or to be raised up to 
the palate. In performing this operation, the scissors should be directed 
downwards, so as to aroid the ranine artery. 

The tonsils are sometimes inflamed, so much so as to interfere with 
deglutition and respiration. Relief may immediately be obtained, by 
scarifjring the tonsils, and by tha use of restringent lotions, and altera- 
tive medicines. The inflammation, howerer, sometimes goes on to form 
abscess, which not only produces mechanical obstruction to deglutition, 
but also sueh constitutional derangement us occurs in the formation of 
matter in other parts of the body. The matter should be immediately 
evacuated, by passing either the point of a lancet or a phymosis knife 
into the tonsil, directing It backwards, downwards, and inwards, so as 
to avoid injury to the internal carotid ramus, which is behind it and 
to its outer side. The extirpation of a part of the tonsil, is some* 
times required, in consequence of chronic inflammation, producing 
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sacb a permanent enlargement, as to interfere with deglutition and 
breathing. 

• This operition is best performed by the application of a ligature, 
which is applied by means of what is called a tonsil needle, and being tied 
tightly aroand the diseased part, it is to be twisted tighter every day 
until the fnclnded portion of the tonsil sloughs oS. The tonsil needle 
may either be passed through the nose, or mouth, as may be found 
most conrenient to the operator. 

The uynla is not unfreqnently elongated ; astringent gargles are 
usually sufficient to effect its contraction ; but it sometimes will not 
yield to this treatment, and requises ezcisioit ; and the superfluous 
portion may be removed with scissors, without any fear of ill effects 
from hemorrhage. 

The diseases of the gums and teeth, I have intentionally omitted, as 
my friend and colleague Mr. Thomas Bell, not only lectures most ably, 
but has written a mat exeeUmU work upon the subject. 

From ulcer or wound in the cheek, it sometimes happens, that the 
parotid duct, or the parotid gland itself, is injured, so that the saliya is 
constantly pouring upon the faite, and the wound thereby prevented, 
from being healed, soon puts on a fistulous character. If the accident 
be a wound of the duct,— either from any accidental cause, or perhaps 
from surgical operation, as removing a smal) tumour from the face, — the 
aperture should be immediately closed; and every attempt made to 
unite the outer wound, by a just adaptation of the parts, and desiring 
the patient not to masticate for a few dajfs, so that the part may not 
only be kept in a perfect state of rest, but that also the salivary appa- 
ratus may not be stimulated to secretion. If the wound has been open 
for some time, these means will prove ineffectual, and an operation \i 
usually necessary to produce a cure. This operation is per/ormed in 
the following manner :^^a needle armed with a thread is passed through 
the opening in the duct, directly into the mouthy and a knot being tied 
at the l&rther end of the thread, the ligature is drawn tight so as to 
keep a constant pressure upon the knot, and induce its ulceration into 
the mouth ; by which means a passage is established, and the saliva no 
longer passes through the outer wound, which soon heals. Desault 
recommends as a cure for salivary fistula, such a degree of pressure 
upon the salivary gland, as to induce its absorption ; hence, no saliva 
being secreted, the fistula heals, and it is found that no ill effects are 
produced by the diminution of the quantity of saliva secreted. I 
have myself, in removing a small diseased absorbent gland, wounded 
the parotid gland, and a quantity of saliva was immediately poured 
out. Considerable difficulty o^urred in - the reparation of this 
wound ; but after caustic, actual cautery, and other means bad failed, 
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sprinkling tbe red ozjd of mercdry two or three times a day upon the 
wound, ultimately sacceeded in caring it 

The. sub-maxillary and the sub-lingual ducts, are sometimes rendered 
imperyious, either from the thickening pf the lining mucous membrane» 
or from minute calculi obstructing them; the result of which is, great 
distention of their salirary ducts, produci<ig a considerable tumour 
underneath the tongue : this disease is termed— 

Bamula — and may be known at onoe by its fluctuating feel, and by 
its semi-transparency. It sometimes produces great difficulty of breath- 
ing, from pressing the tongue backwards so as to close the glottis. 
The late Mr. Cline heard a person fall in his anti-room, and running in 
to see .what was the qiatter, he found a gentieman Ijdng on the floor, 
with his countenance lirid, and apparently struggling in the laSit 
agonies of death. Mr.. Cline immediately passed his finger into the 
mouth, to observe what might be the cause of tiiin asphyxia, and Umto 
discovered a large ranula, into which he directly thrust his lancet, 
let out the saliva, and the patient was immediately restored by the 
prompt application of Mr. Clino's surgical knowledge. 

/When the disease is recent, the contents of the tumour have perfect 
resemblance to the white of an egg : but they soon become more viscid, 
and of a darker color. Whether the, tumour affects deglutition and 
respiration, or not, it should be laid open, as its pressure is sure to 
rause injury to the lower jaw. They produce but littie or no pain, 
and are generally cured by laying the tumour open, and cutting out a 
portion of the sac : some surgeons further recommend a stimulating 
application to the inner surface of the sac, to secure adhesive inflamma- 
tion. If the ranula be very small, and a small calculus the cause of the 
obstruction of the duct, the removal of the calculus will usually be 
found sufficient, without any farther operation. 

Phpnologp of Tatte, 

^The sense of taste, informs us of the flavor or sapid qualities of bodies 
dissolved in saliva. Certain bodies, however,.that are soluble, are yet 
destitute of taee; while others, apparently insoluble, have yet a distinct 
flavour. Hence it has been oonjeetured, that the chemical properties, 
and their peculiar connection with the aniknal economy, may therefore 
contribute to the sense of taste. 

Such bodieji as produce an agreeable flavour, are generally useful 
and nutritious ; while those which aie pernicious, occasion a disagree- 
able sensation in the mouth. 

Bodies are said to be bitter or sweet, sour, acid or acrid ; but like tht 
classification of odours, no satisfactoQr arrangement has yet been made 
of sapid bodies. 
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The ton^e, is tbe principal organ of taste; but it is erident, tbat 
thfc lips, internal sarfiure of the cheeks, palate, pharynx, oesophagos, and 
' e?en the stomaeh itself, are capable of recelTing impressions fcoin the 
contact of sapid bodies, which contribute to die perfection of this setose 
«<-lhe Actual .seat of which has so long been a matter of controversj 
aaiongit phjsiologasts. The experiments of Oay»t, detailed in the 
Bibiiotheque Univmeliet appear, however, to set this matter at rest. 
The tongue was enclosed in a case of soft parchment, which only ex- 
tended from the tip to about the middle; sapid bodies then introduced, 
gavie no taste:— proving, that the anterior extremity of the tongue was 
the essential organ of taste. The tongue was next covered entirely, 
wher common bodies being introduced grave no taste ; but extract of 
aloes» and other bodies very highly sapid, gave a slight taste at the 
posterior part of the tongue, corresponding to the velum palatum. No 
other sensation than that of teaching was excited on the application of 
extract of aloes to the palate, roof of the nxntlh, or cheeks. It is the 
anterior and upper part of die velum palatum whidi possesses the sense, 
in a space, however, small and undefined in its limits. 

It was further observed, that when the tongue was covered with 
parchment, and a hole being left in die middle of its posterior surface, 
that on the application of sapid bodies to this exposed portion, the sense 
of taste was not produced until the sapid body was dissolved in saliva, 
and gained access to the tip of the tongue. And Guyot found, that only 
certain parts, namely, within a space of about one or two lines at the 
sides, three or four at the tip, and within a curved space at the back, 
were the only seats of the organ of taste. 

The saliva poured into the month from the salivary glands, possesses 
a peculiar power as a solvent ; and in the act of tasting, it is evident 
that the operation consisttin applying the tongue in such a manner as 
to expose its papilla to the sapid substance mixed with the saliva. Mere 
contact, however, may be sufficient for fluid, or gasseous bodies ; but solid 
bodies appear to require actual solution, before their flavour can be tasted. 

The arrangement of the papille is so iMMle, that those which dis- 
tinguish flavour are protected, and as it were separated from those 
which secrete the mucus, lid>ricating the month, and fiuices, oontri- 
buting to the act of swallowing. 

The papillae conicse — are dbposed in two rows, wider at the tip and 
■ back part of the tongue, than at the ddes, and are probably those 
destined particalarly to the sense of taste 

The nerves which supply the tongue, are derived from several sources; 
thus we have the inferior, and a few ramuli from the superior maxillary 
rami, filaments also from the ephen»'palatine ganglion, the ni 
of Meckel, the lingual, and the glosso-pharyngeal nerves. 
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The lingnal, or gastatory branch of the fifth pair, haa been traced to 
the villi, and papillae oonic«, and has therefore been considered as the 
principal nerve of the sense of taste ; but other nerves may also contri- 
bute, although they cannot be traced distinctly. 

Bfajendie asserts, that on the division of the lingual gustatory nerve, 
the tongue continues the power of motion, but loses the sense of flavour; 
but the palate, gums, and internal surface of the choeks, preserve their 
aptitude fo}r the exercise of taste : but if the trunk of the fifth pair be 
divided in the cranium, then the property of recognising flavours is 
completely lost. The same occurs in diseases affecting the filth pair. 

When sapid bodies are brought into contact with the mucous surface 
of the tongue, such as vinegar, mineral acids, alkalies, and many others, 
the color of the membrane has been observed to change — ^becoming 
sometimes white, at others yellow : from whence it has been conjectured, 
that some chemical change has been effected, and that the durability of 
an impression depends upon their changes. For instance :—4tcrid 
bodies leave an after^impression in the pharynx ; acids, on the lips, and 
teeth ; peppermint, through the mouth and pharynx. These impressions 
obtain a wonderful degree of delicacy and accuracy, by exercise and 
habit of the parts, as may be evinced by those who have exercised it in 
distinguishing the flavour of wines. In old persons, this sense becomes 
weak, and requires stimulating things to excite it: it appears, also, that 
young infants do not fully acquire the sense of taste, until some time 
after they are bom ; they however possess it at birth, as may be seen by 
placing a bitter or saline substance on the lips. 

Taste presides over the choice of food, and enables us to distinguish 
between wholesome and noxious substances ; and when exercised with 
agreeable food, is a source of considerable pleasure, but which, if too 
much* indulged, will form an epicure, whose wants are an evident abuse 
of this sense. 
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EXPLANATION OF THE PLATES. 



PLATE L 

Fig. 1. 

The earliest appearance of the brain and spinal marrow twice the 
natural size. From a footus of se?en weeks. Viewed anteriorly. 

a. a. Spinal marrow. 

b. Orifice of the canal of the spinal marrow. 

c. Enlargement of the spinal marrow. 

d. d. Cerebellum^ extended like a bridge over the fourth ventricle. 

e, e. The tubercula quadrigemina, separated by a middle line. 

Fig. 2. 

Side-view of Fig. 1. 

a. Spinal marrow. 

k Enlargement of the spinal marrow, with its inflection towards. 

c. Cerebellum. 

d. Mass of the tubercula quadrigemina. 

e. Optic chambers. 

/. Membranous hemispheres of the brainl 

g. Protuberance analogous to the corpus striatum. 

Fig 9. 

0.9.0. a. Two principal cords of the spinal marrow, sqiarated to 
shew the continuity of the canal with the fourth ven- 
tricle, 
i. I. Peduncles of the cerebellum inclined towards each other* 



Fig. 4. 

Radiation of the fibres as they proceed from the cms cerebri, as 

seen in a fcetal brain of eix months. 

a. Point of radiation. 
h. h.. Badiating fibres, 
c. c. c. Softer fibres exterior to them. 
d. Flssnre of Sylvius. 

Fig. d. 

View of the under surface of the brun, according to the mode of 

dissection adopted by Dr* Foville. 

a. a. l%e cerebellunu 

h. The medulla oblongata, 
c. c. The corpora pyramidalia. 

d. The pons varolii, 
tf. e. Continuation of the corpora pyramidalia through the poos 

varolii to the crura cerebri. 
/•/. The point at which the corpora pyramidalia divide into 
three layers, or plates, just at the outer side of the 
corpora striata. 
g. The ascending plate. 
h. The descending plate. 
t. The external plate. 
k. k. The ascending plates, one from either side uniting to form 

the corpus callosum. 
L /. The descending plates, uniting in the mesian Une to form 
the septum lucidum, m. 
n. The fifth ventricle between the two layers of the septum 
lucidum. 
0. 0. The fibres of the external plate diverging to form the 

hemispheres of the cerebrum, 
p. p. Section of the corpus striatum of the right side, shewing 
the fibres of the corpus pyramidale passing through it 
to the point at /. 
q. q. Section of the corpus striatum of the left side, the continu- 
ation of the corpus pyramidale being left entire. 
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PLATE II. 
Fig. 1. 

The upper snrfSace of the braio, the hemispheyes being separated* 

a. a. a. The corpus calteam, having the raphe in its centre. 

h. b. b. The left hemisphere, hat slightly separated. 

c. c. c. The right hemisphere, separated to its fullest extent. 

d, d. d. The divergi^ fibres of the external plate. 

Fig. 2. 

Front view of a transverse section of the brain, opposite to the 
coronal suture. The under surface b^g shortened, and placed 
uppermost, to exemplify more perfectly the three plates of the 
corpora pyramidalia. * 

The references the same as to Fig. 5. Plate I. 
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PLATE III. 

Diagram of a side-idew of the same dissectioiiy produced by a 
vertical section tank the centre of the corpus callosiim to the base 
of the brain* 

a. a. a. Corpus callosnm. 
b» b» Hemisphere* 

c* Point at which the corpus callosmn unites with the fornix, 
d* The fornix* 
6* Hippocampus minor* 
/• Hippocampus major* 
g. Pes hippocampus* 

A* Tsnia hippocampus, or posterior eras of the fornix. 
«• Anterior crus of the fornix* 
k. The processus mammillaris* 
/. Foramen of Monro* 
M. Anterior commissure* 
n* Bfiddle commissure* 
o* Posterior commissure* 
p. p. Thalamus nervi optid* 

q. Optic nfnres* 
r, r. Plexus choroides* -• 

Fig. 2. 

Diagram, in which the situation of the ganglia of Drs. Gall and 

Spurzheim are seen* 

a* Grey matter in the corpus olivare. 

b. Grey matter in the pons varolii* 

c» Grey oMtter in the crus cerebellL 

d. Grey matter in the thalami nenri optid* 

e. Corpus striatum* 
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PLATE IV. 

Fig. I. 

The processes and sinuses of the dura mater. 
a. a. The falx major. 
*. h. The tentorium. 

c. Sphenoidal fold, kfk side. 
d. 4. d. Sup^or longitudinal sinus. 
e. e. Inferior feigitudinal sinitt. 

/. Toreular herophili. 

g% Lateral sbus. 

k. Straight sinus. 

•'. Vena magna Oaleni. 

Fig. 2. 

abuses in the internal part of the basis of the cranium. 
«• a. Caf^mc^ simises. 
^« A« Circular sinuses. 

c. c. Superior petrosal sinuses. 

d. d. Inferior petrosal smuses. 

e. Superior longitudinal sinus. 
' /. Toreular herophili. 
g* g. Lateral sinuses. 
h. h. Foramina lacera basis cranii. 
1. 1. Posterior occipital sinuses. 
*. k. Anterior occipital sinuses. 
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